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LYMPHADENOPATHY, A CLTEHCAL INTERPRETATION 

Despite the fact that adenopathy is frequently encountered 
and presents so leading a symptom as enlargement of the 
glands, Its diagnosis is often most difficult One of the 
reasons for this is that diseases of the lymph glands, 
until now, have not been approached from the pomt of view 
of functional disturbances caused by the underlying pathology 
m the gland, a method successfully employed in diseases of 
almost all other organs of the body In adenopathy only dis- 
turbed hematopoieUc funcUon has been appreaated at the bed- 
side When there is hematological evidence of disease of the 
glands, the diagnosis, of course, is simple But in many 
instances the hematological findings do not identify the dis 
case and if the pathologic study of biopsy material is like- 
wise without avaiJ, the diagnosis remains undetermined 

It ma> seem, at first glance, that any attempt to determine 
the structural changes in the lymph gland from the evidences 
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of disturbed function would be futile, partly because pathologic 
changes are so often out of proporUon to disturbed function, 
and vtce versa, and partly because the degree of pathologic 
function vanes with the stage of the disease However, the 
clue is furnished in the fact that every organ in the body is 
made up of structural components that vary in the importance 
of their physiologic function Pathologic function is most 
pronounced when the structural components with the most 
important physiologic function are diseased, and least so, when 
parts of mmor functional importance are affected 

By keeping in mind the anatomy and functions of the 
vanous parts of the l3miph gland, and by notmg, m case of 
disease, which of these functions is disturbed, we beheve much 
of the present diagnostic difficulty pertaining to the aden- 
opathies will be ehminated 

ANATOMY AND PHYSIOLOGY OF THE LYMPHATIC SYSTEM 

Lymph Vessels, Nodules, and Nodes — By the seventh 
month of intra-uterine life, small collections of elongated 
areas of lymphocytes have formed in the body These struc- 
tures contain, in addition to Ijmphocytes, isolated areas of 
reticulum Many of the structures are mtemipted m their 
course by small nodules, also contaming lymphocytes and 
reticulum 

Early m postuterine life, these elongated areas become 
lymph vessels and capillaries In addition to lymphocytes 
and reticulum, they now contain an endothelium denved, 
according to Sabin,^ from the venules Along the course of 
these vessels are l5mph nodules, nodes and glands, which, 
dunng childhood and puberty, tend to disappear or atrophy 

Lymph Glands — The Ijunph glands constitute depots 
for the unloading of substances in the lymph that are unfit for 
the arculation Of the two important fluids in the body, 
namely, blood and lymph, the former starts its circulation 
from the great motor, the heart, and runs through a closed 
system of vessels until it reaches the capillaries and then the 
..ssues Lymph, on the other hand, according to MacCallum® 
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and others, starts from the lymph spaces and is filtered through 
a layer of endothelium to reach the lymph capiUanes Lymph 
that 13 fit to enter the blood from the lymph capiUanes does 
so by contiguity with adjacent venules The remamder of 
the lymph passes through a closed system of vess^ equipped 
with valves in order to prevent backflow, and through glands 
scattered along the course of the vessels until it reaches the 
thoracic duct on the right side, and the subclavian duct on 



lymph blood 

CIRCULATlOfI aRCULA>TtOfi 


1 — ContriiUnj; the Ij mph and the blood drculitioiL Note 
that the l>Tnph loaded effete dondy material la filtered through nuraer 
oua nodule* and glanda and it* flow Impeded by many \il\'ca before h fa made 
Innocuous enough to be emptied Into the blood stream at point i- 


the left, whence it enters the arculation This detour serves 
the purpose of bringing the lymph to the blood m a purified 
state, all unsuitable substances having been deposited fn 
nodes and lymph glands cn route (Diagram 1) For diaz 
nostic purposes, a knowledge of the distnbution of the lvr:pz 
glands throughout the bodj is essential (Table 1 ) 

The Ivmph gland proper consists of three mam xtrzstz^ 
parts the capsule which serves as a filler for ir«^ 
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TABLE 1 

Head Regional Distribution of the Lymph Glands 

Skin of the forehead 

Antero-auncular glands 

Parietal part of the skull 

Postero auncular and ocapital glands 

Eves 

Infenor maxillary^ buccal and antero-auncular 
glands 

Lars 

Postero auncular, posteropharyngeal, and deep 
ccnical glands 

Vosc 

Infenor maxillary, deep cervical and retro 
pharyngeal glands 

Arms 

Skin 

^Vxillaiy glands 

Mammar> glands 

(a) Lateral porbon 

Axillary, infraclaMcular, and sternal glands 

^ {h) Median porbon 

Sternal glands 

Muscles 

Axillary, sternal, and Eupracla\acular glands 

Esophagus 

Deep cer\TcaI, pamtracheal, bronchial, postero 
mediasbnal, and upper gastnc glands 

Thorax and Pleura 

Intercostal and sternal glands 

Luugs 

Bronchopulmonary, tracheal, bronchial and 
glands at bifurcabon of the aorta 

Heart and Tin tints 

Anteromediastmal glands 

Diaphragm 

Anterostemal and posterostemal, mediastinal, 
and glands at bifurcabon of the aorta 

U mb the us 

Inferior epigastnc and ihac glands 

(rt) Skin below umbilicus 

Superfiaal inguinal glands 

Liver 

Hepabc, superfiaal gastnc, aorbe, spicme, pan 
creabc, anterostemal and anteromediastmal 
glands 

Gallbladder 

Pancreabc glands 

Pancreas 

Pancreabc, splenic, hepabc, superfiaal gastnc, 
mesentenc and aorbe glands 

Spleen 

Splemc and hepabc glands 

Duodaiuin 

Pancreabc and pancreabcoduodenal, jejunal, 
iliac, cecal, appendiceal and mesentenc glands 

Colon 

hlesocolic, gastnc, splemc, and abdominal 
aorbe glands 

Ureters 

Abdominal aorbe, common iliac, hypogastnc, 
and splemc glands 

Tubes and Ovanes 

Aorbe and superficial ingumal glands 

Ulerus 

Ihac and aorbe glands 

Cervix 

Ihac glands 

Vagina {a) Upper part 

Hypogastnc, iliac, and anorectal glands 

{b) I^ower part 

Superfiaal ingumol and hypogastnc glands 

Prostate 

External iliac, hypogastnc, sacral, hemorrhoidal, 
and seminal vesicular glands, ductus deferens, 
hypogastnb, tesbcular, epididymic and aortic 
glands 
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Rrdupt (a) Eiteraal region 
(6) Internal region 
Scroittm and I ttha 
Perns 

Lewer Extramilies 
IGps 

Deep parts 
Sldn 


Superfiaal inguinal glands. 

Anorectal and superficial bemorrholdal glands 
Superficial Inguinal glands. 

Superficial deep inguinal and ilttc glandi. 

Deep ingnlnal hypogastric and external glands, 
Superfiaal deep inguinal and popliteal glands 
Superficial inguinal glands. 


gland and has, also, a supportive function, the cortico- 
medullary portion and the reticulo-endotheliura Anatomically 



Fig 81 — Microphotograph of a bTiiph gland a Hflus h arteriole c 
venous sinuses d adipose tissue e secondarj nodule of cortex / \'ein in 
medulla t subscapular lymph sinus A germinal center of sccondflr> noduk 
i I trabeculae t capsule I Ijmph sinus m medullary cord (Radasch 
Manual of Hbtologj ” P RlakUtons Son and Co., Inc.) 


the corticomeduUary and reticulo -endothelial parts of the 
gland are interwoven, but, functionally, they are disUncL 
The cortex of the gland is composed chiefly of secondarj 
nodules separated from one another b> trabeculae and sinuses 
The secondary nodules m turn, consist of a germinal center, 
where mitosis occurs and a peripheral zone of closely packed 
Kmiphocj^es The medullarj side of each nodule continues 
as a cordhke m'is<; mto the center of the gland where the 
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nodules anastomose to fonn medullary cords Between the 
trabeculae and the medullary cords is a dehcate reticulum, 
which marks the position of the sinuses continued from the 
cortex, the sinus being not a clear-cut space but a series of 
fine spaces between the trabeculae and the parenchyma of the 
organ (Fig 81 ) The mam function of the corticomedullary 
portion of the gland is to produce lymphocytes 

The reticulo-endothelium consists of reticular fibers extend- 
ing into the medullary portion and of endothelial cells limng 
the sinuses and subcapsular space Anatomically, the reticu- 
lum and endothehum are quite different, but, as in the reticulo- 
endothelium elsewhere m the body, their functions are closely 
alhed (Fig 81 ) 

Throughout life, the reticulo-endothehum is the only part 
of the body to retain exactly certain of its embryonal func- 
tions, namely, connective tissue formation, histiocytosis, and 
hemapoiesis According to Klemperer,® its phagocytic acbvity 
IS evident in normal adult Jife and conspicuous in Gaucher’s 
and Niemann-Pick’s disease, it can be stimulated, also, by 
the experimental introduction of colloidal substances Its 
hematopoietic activity, on the other hand, is not observable 
under normal conditions, but becomes apparent whenever an 
excessive demand has exhausted the supply of hematopoietic 
cells in the normal sites of blood formation 

The functional significance of the reticulo-endothelial sys- 
tem at large began to be most fully reahzed when Ribbert,^ 
Goldmann,® and others developed vital and supravital cell 
staining methods, and when Aschoff,® and Landau and McNee’ 
studied the intensity with which various stams are taken up 
by certam of the reticulo-endothelial cells (histiocytes) and 
their fadure to be taken up by other cells (fibroblasts) It 
was found that, in addition to hematopoietic function, one of 
the chief functions of the reticido-endotheliuin is to store 
various electronegative colloids of an organic and inorganic 
nature, of exogenous and endogenous source, and of varying 
morphological consistency Among such substances are the 
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following Anode vital stains, metals, the colloid products of 
mtermediary medullary metabolism, nonstaining colloid sub- 
stances such as cholesterol and the hpoids, and coarse corpus- 
cular elements such as pigments (coal, stone, etc ), bacteria, 
platelets, and clumps of bactenal elements 

In general, the junction oj the telxculo endothelial portion 
of the lymph gland ts identical with that oj the reticulo- 
endothelial system elsewhere in the body, but there are never- 
theless, two outstanding differences The first oj these is 
that the absorptive and adsorptive processes in the lymph 
gland are much more rapid than tn the reticula endothelium 
at large Secondly, although the integrity oj the rettculo 
endothelial cdls elsewhere ts always restored following an 
invasion by foreign substances or bactena (unless the invasion 
15 overwhelming and the invader espeaally virulent), the 
reiiatlo endothdtum oj the lymph gland iS permanently dam 
aged by any such invasion It is this permanent injury to 
the reticulo-endothehum of the gland, even by the shghtest 
invasion of bactena, that makes it so difficult for the patholo 
gist to determine the primary cause of a lesion in the lymph 
gland unless the changes are specifically characteristic of 
tuberculosis, Hodgkin’s disease, sarcoma, or caranoma Tins 
damage oj the reticulo-endothdtum is nature's sacrifice in an 
effort to safeguard the rest oj the gland In other words, the 
rettculo endothdtum of the gland is her soldier oj soldiers, 
pist as the lymph glands at large constitute her first Imc oj 
dejatse in case oj disease 

In the light of the foregoing, we are classify mg aden 
opathies according to the portion of the gland in which the 
pathologic structural changes are most pronounced The two 
main divisions arc Adenopathy primarily arising in the 
corhcomcdullary portion oj the gland, and adenopathy origin 
Qtwg chiefly tn the rcticulo-cndothchum In addition, there 
ma> be adenopathy of the gland as a whole, secondary to in 
fcctious disease or secondary to primary hematopoicUc disease, 
and adenopathy of nn infiltratne type including adenopathies 
due to metabolic disturbances and cardnoma 
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Whenever the corticomeduUary portion is primarily 
affected, functional disturbance is evidenced by a change in 
the production of lymphocytes This may be a quaUtative or 
quantitative change, or both The affection of this part of 
the gland may be secondary to disease elsewhere in the body, 
or It may be pnmary 

If the reticulo-endothehum is the seat of pathology, some 
or all of the functions onginatmg m this part of the gland are 
disturbed, as, for example, hematopoiesis, absorption, adsorp- 
tion, and immunity 

Should both the corticomeduUary and reticulo-endothehal 
portions of the lymph gland be involved, mixed functional dis- 
turbance results It IS to be borne m mind throughout that 
pathology is not static but dynamic so that when a pathologic 
process mvades a part of an organ, if the disease lasts long 
enough it inevitably spreads to another part of the organ and 
eventually affects the system functionally related to the organ 
Therefore, pathology primarily affectmg either the cortico- 
medullary or the reticulo-endothehal portion can spread not 
only to the gland as a whole but may even involve the 
hematopoietic system, and does so m most of the chrome cases 
This does not minimize, however, the value of classifymg 
adenopathy according to structural changes with specific func- 
tional disturbances 

CLASSIFICATION OF THE ADENOPATHIES 

I Adenopathy Secondary to Local Infection 

n Adenopathy Secondary to Systemic Infection 
Scarlet fever 
Rubella 
Tularemia 
Anthrax 

Rheumatic fever 
Antenor poliomyelitis 
lyphoid 

Pnmary mesenteric lymphadenitis 

Tuberculosis 

Lues 

Chancroid 

Lymphogranuloma inguinale 
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in AdtnofxHhy Confined Chiefly to the CortkomeduBory Portion 
Pfdffer** glandular fever 
Lymphilk kukemia 
FoUioUar lymphoblast oma 
Lymphosarcoma 

IV Adenopathy Confined Chiefiy to the Hellcnlo^ndotheftitm 
InfccUoui monouucitoads 
Monocytic leukemia 
Hodgkin# disease 
Leukosajxoma 

V Adenopathy of on Infdtraiivt T^pe 

Sflicoifa, anlbracosi#, and tbaUcosis 
Secondary to metabolic disturbance* 

Gaucher^# dhmo 
Niemann Pick* dfsofle 
Xanthoma dtabeticonnn 
Secondary to cardnoroa 

VI Adenopathy Secondary to Primary Hematopedeih Dheos* 

Myelogenous ledkemU 

DIFFERENTIAL DIAGNOSI S BET WEEN ENLARGED LYMPH GLANDS 
AND OTHER TUMEFACTION 

Betore considering the diagnosis ot the various adenop- 
athies, it IS essential first to determine that adenopathy exists 

Simple as the diagnosis of an enlarged gland appears to 
be, the greatest difficulty is sometimes encountered to differen 
tiatc between such a gland and an inflammatory mass 

Diagnosis is furthered by observing the location of the 
enlargement and noting whether it Is confined to one area or 
IS diffuse, also whether it is confined to the external surface of 
the bod> or is present both externally and intemaUv The 
shape, sire, and whether or not the skin is freely movable over 
the mass are other important entena The sUn over an cn 
larged gland is usually freely movable, although this is not 
always the case and, moremer, the mobility of the skin over 
the gland may not be alike over all the glands When the 
ghnds are imbedded between tense musculature, for instance, 
the o\crlvIng skm can hardly be separated from the gland 
and a similar condition exists with regard to glands in the 
parotid region at the angle of the jaw, over the sternocleido- 
mastoid, and occasionally glands on top of the mastoid process 

VOU 1^—41 
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Regarding location, if the swelhng is in the neck, in the 
inguinal, or in the axillary regions, it is reasonable to assume 
a prtort that it is an enlarged gland On the other hand, if the 
mass IS on the back of the chest or on the thigh, for example, 
It IS undoubtedly some other land of tumefaction 

With respect to shape, the gland is round and has a 
definitely outlmed border but tumefaction due to inflamma- 
tion has no free border, and, unlike the gland, becomes more 
shapeless the larger it grows Of course, if a gland is sur- 
rounded by inflammatory tissue it may become an ill-defined 
mass If several glands mat together and become attached to 
the underlying structures, biopsy study may be necessary 
before a diagnosis is possible 

In one of our cases, there was a painful swelling in the 
supraclavicular area The overlying skin was mflamed, and 
our impression was that the swelhng was an inflamed tubercu- 
lous gland Operation revealed the swelhng to be a cervical 
nb 

Naegeh® quotes two cases of a hard swelling in the middle 
of the neck mistaken for an enlarged gland that was actually 
a direct continuation of a carcinoma of the sinus of Valsalva 
Occasionally, an enlarged lobe of the thyroid, lying con- 
siderably outside the median Ime, is mistaken for a gland If 
the patient is watched while swallowing, the swelling will 
move upward with deglutition if due to a thyroid lobe 

An mflamed, irritable mgumal herma is sometimes mis- 
taken for an enlarged gland History will prove most helpful 
If the patient states that a preexisting swelling that is greater 
on standing or coughing has suddenly become painful and is 
causing gastro-intestmal symptoms of nausea and vomiting, 
mgumal herma is to be considered Careful examination of 
the inguinal ring will usually chnch the diagnosis 

L ADENOPATHY SECOITOARY TO LOCAL INEECTION 

Glandular enlargement secondary to local infecPon is usu- 
ally inflammatory in nature, the enlarged glands generally 
being adjacent the seat of infection, though, more rarely, the 
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nearby glands are spared while the glands a distance away 
are affected This is illustrated by an Infection of the finger 
where the epitrochlear glands may be spared and the axillary 
glands enlarged The primary infection need not be severe 
to cause adjacent glandular enlargement It may have been 
of such a mild nature that the patient cannot recall it 

The fate of the gland depends on the virulence of the 
micrO'Organism Certain micro-organisms, such as the strep- 
tococcus, staphylococcus, and gas baallus, have more tendency 
to produce suppuration than others On the other hand, the 
gonococcus, although causmg local suppuration, will not bnng 
about suppuration m adjacent glands 

WTierever localized infection takes place the lymph from 
the infected area drams toxins or bacteria into the adjacent 
gland and causes inflammatory changes in that gland Gen- 
erallv, the gland becomes moderatelv enlarged and slightly 
tender, the enlargement diminishing with the subsidence of 
the pnmary infection although never so fully as to bnng the 
gland back to its onginal size This explains why most of us, 
masmuch as every human being from childhood to any part 
of life has gone through some infection in some part of the 
body, have palpably demonstrable glands in the axillary, in 
gumal and cervical regions and perhaps, also, in the thorax 
and abdomen 

Occasionally, the \^rulence of the micro-organism is such 
ns to cause suppuration and complete destruction of the gland, 
or a number of glands ma> coalesce and suppurate Again, 
following the healing of the ghnd originally infected, adjacent 
or distant glands suppurate so that there is multiple glandular 
suppuration 

The thoracic and mtra abdominal glands, although fre- 
quently enlarged secondary to local infection, rarely suppurate 

It IS important to remember that, even though a lymph 
gbnd Is the scat of chronic suppuration, it rarely serves as a 
focus of general sepsis unless the infected focus communicates 
directly with a vein 

It IS a \cr> remarkable clinical fact that localized infec 
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Regarding location, if the swelling is in the neck, in the 
inguinal, or in the axillary regions, it is reasonable to assume 
a pnon that it is an enlarged gland On the other hand, if the 
mass IS on the back of the chest or on the thigh, for example, 
it is undoubtedly some other kmd of tumefaction 

With respect to shape, the gland is round and has a 
definitely outhned border but tumefaction due to inflamma- 
tion has no free border, and, unhke the gland, becomes more 
shapeless the larger it grows Of course, if a gland is sur- 
rounded by mflammatory tissue it may become an ill-defined 
mass If several glands mat together and become attached to 
the underlying structures, biopsy study may be necessary 
before a diagnosis is possible 

In one of our cases, there was a pamful swelling m the 
supraclavicular area The overl3ung skin was inflamed, and 
our impression was that the swelhng was an inflamed tubercu- 
lous gland Operation revealed the swelhng to te a cervical 
nb 

Naegeh® quotes two cases of a hard swelhng in the middle 
of the neck rmstaken for an enlarged gland that was actually 
a direct contmuation of a carcinoma of the sinus of Valsalva 
Occasionally, an enlarged lobe of the thjmoid, lying con- 
siderably outside the median hne, is mistaken for a gland If 
the patient is watched while swallowing, the swelling will 
move upward with deglutition if due to a thyroid lobe 

An inflamed, irntable ingumal hernia is sometimes mis- 
taken for an enlarged gland History will prove most helpful 
If the patient states that a preexisbng swelling that is greater 
on standing or coughing has suddenly become painful and is 
causing gastro-intestmal s}miptoms of nausea and vomitmg, 
inguinal hernia is to be considered Careful examination of 
the inguinal nng will usually chnch the diagnosis 

L ADENOPATHY SECONDARY TO LOCAL HIEECTION 

Glandular enlargement secondary to local mfecbon is usu- 
ally mflammatory m nature, the enlarged glands generally 
being adjacent the seat of infection, though, more rarely, the 
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nearby glands are spared whfle the glands a distance away 
are affected This is fllustrated by an infection of the finger 
where the epitrochlear glands may be spared and the axillary 
glands enlarged The primary infection need not be severe 
to cause adjacent glandular enlargement It may have been 
of such a mild nature that the patient cannot recall it 

The fate of the gland depends on the virulence of the 
micro-organism Certain micro-organisms, such as the strep 
tococcus, staphylococcus, and gas baallus, have more tendency 
to produce suppuration than others On the other hand, the 
gonococcus, although causmg local suppuration, will not bnng 
about suppuration m adjacent glands 

Wherever localized infection takes place, the lymph from 
the infected area drams toxins or bacteria into the adjacent 
gland and causes infiammator^f changes in that gland Gen- 
erally, the gland becomes moderately enlarged and slightly 
tender, the enlargement diminishing with the subsidence of 
the pnmary mfection although never so fully as to bnng the 
gbnd back to its onginal size This explains why most of us, 
inasmuch as every human being from childhood to any part 
of life has gone through some mfection in some part of the 
body, have palpably demonstrable glands m the axillary, in- 
guinal and cervical regions, and perhaps, al*^, m the thorax 
and abdomen 

Occasionally, the virulence of the micro-orgamsm is such 
as to cause suppuration and complete destruction of the gland, 
or a number of glands mav coalesce and suppurate Again, 
following the healing of the gland ongmally infected, adjacent 
or distant glands suppurate so that there is multiple glandular 
suppuration 

The thoraac and mlra abdominal glands, although fre- 
quently enlarged secondary to local mfection, rarely suppurate 
It IS important to remember that, even though a lymph 
gland IS the seat of chronic suppuration, it rarely serves as a 
focus of general sepsis unless the infected focus communicates 
directly with a van 

Tt is a ver)^ remarkable clinical fact that localized in fee 
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tion TOth involvement of adjacent glands, whether leading to 
suppuration or not, are usually prognostically more favorable 
than infections which do not give nse to enlarged regional 
glands For example, in pelvic celluhtis causing pelvic adenitis 
and enlargement of the inguinal glands, the primary symptoms 
are most severe and there is considerable systemic reaction, 
but the patients usually recover under appropnate care This 
is generally true, also, of streptococcic sore throat with in- 
volvement, and even suppuration, of the cervical glands On 
the other hand, pelvic vein mfecbon or infection of the veins 
of the neck, giving rise to no glandular enlargement, usually 
terminates fatally unless the mfected vems are accessible to 
surgical ligation 

Adenopathy Secondary to Eczema — Children subject 
to eczema often have glandular enlargement m the vicinity of 
the skin lesion At one time eczema was considered to be 
secondary to the glandular enlargement, and such a child was 
classed as a status l}Tnphaticus Czerny has defimtely shown, 
however, that most of these children have an exudative diath- 
esis, not inherent in the child but due to faulty nutnbon, over- 
feeding ivith milk bemg responsible, secondary to which there 
IS glandular enlargement 

Adenopathy Secondary to Favus — Enlargement with 
suppuration of the glands in the neck, particularly of the pos- 
tenor cervical glands, and sometimes, also, of the lacnmal, 
supra-orbital, and the submaxillary glands may occur secondary 
to favus Fortunately, this is a condition that hygiene is com- 
pletely eradicating, but in Vienna, after the war, we saw many 
cases where most of the glands of the neck and even the 
lacnmal glands contmued to be enlarged long after the favus 
had disappeared 

n. ADENOPATHY SECONDARY TO SYSTEMIC mpECTION 

Scarlet Fever — Glandular enlargement, although second- 
ary' to many infecbons, is most conspicuous in the exanthem- 
atous diseases, parbcularly in scarlet fever and rubella In 
scarlet fever, the cervical and inframaxillary glands are en 
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larged in proportion to the seventy of the infection of the 
nasopharynx and tonsils The glands are painful and tend to 
coalesce, suppurating m some cases If the mastoid bone is 
involved, the glands in that region, also, are enlarged and 
painful 

Eubella. — In rubella, or German measles, the cervical and 
mframaxillary glands are characteristically enlarged out of 
proportion to the infection m the mouth The glands are not 
painful and suppuration never takes place 

Tularemia — There is a definite glandular type of tular- 
emia m which the glands in the vicmity of the primary infec 
tion are enlarged They are usually the axillary and 
epitrochlear glands, although, occasionally, the mtra abdominal 
glands are involved, becoming of sufficient size to cause 
abdominal pam 

Anthrax — As soon as the local mfection on the lip or 
nose occurs, the inframaxillary and cervical glands become 
enlarged and exceedingly painful The glandular enlargement 
Is out of proportion to the focus of infection This is empha 
sized because if the anthrax infection is recogmzed at this 
period and excised at once, followed by scrum treatment, the 
life of the patient may be saved If the anthrax lesion 
develops into prommence, however, which happens within two 
or three days, irrespective of what is done for the patient the 
outcome is fatal If the patient is cured of his anthrax, the 
glands usually subside, although under rare conditions they 
may suppurate with anthrax bacilh present m the pus 

Eheumatic Fever — ^In some cases of rheumatic fever, the 
mtra abdominal glands enlarge, causing severe abdominal 
pain and transient lymphocytosis If the articular symp- 
toms and manifestations arc not outspoken, the condition mav 
be mistaken for a surgical abdominal di^^eosc In the vast 
majority of cases where the abdominal pains arc severe in 
rheumatic fever there is a history of tonsillar involvement 
preceding the abdominal symptoms Nose bleed is present 
more often than m tjT^hoid There is a moderate lcukoc> losis 
but a normal polymorphonuclear count In all cases, as was 
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shown in our hospital by Dr Arthur M Weiss,® the sedimenta- 
tion rate is increased, even more than in many other acute 
infections 

It IS important to differentiate enlarged glands due to 
rheumatic fever, particularly those with abdominal symptoms, 
because they are favorably influenced by rectally admimstered 
sodium salicylate, 8 0 in 2 ounces of normal salme solution, to 
be retained, twice or three times dady Each medicated enema 
should be preceded by a fairly warm soapsuds cleansing enema 
to aid the absorption of the drug If the patient cannot retain 
the enema, ^ teaspoonful of paregoric should be added 

Antenor Poliomyelitis — It is a stnkmg fact that abdom- 
inal symptoms due to enlarged intra-abdommal glands often 
are in the foreground for the first few days of anterior polio- 
myelitis These pains are usually attributed to the general 
hyperesthesia that exists m poliomyehbs, if they are due to 
enlarged mtra-abdommal glands there is moderate abdominal 
rigidity, m contradistinction to the marked relaxation and 
flaccidity of the abdominal muscle when the cause of the 
abdominal pains is spinal nerve involvement 

Most authors, including Matthes,^® call attention to the 
fact that, although moderate leukocytosis and pol 5 Tnorpho- 
nucleosis make differential diagnosis difficult, perspiration is 
an outstanding feature dunng the early stage of pohomyehtis 
and is often a leading sign Therefore, if abdominal pains 
are present m association with very marked perspiration, even 
without other symptoms of pohomyehtis, surgical disease of 
the abdomen is ruled out 

Typhoid Fever — Invasion of the lymphatic symptom is 
characteristic of typhoid fever, which is nearly always accom- 
panied by enlarged mtra-abdommal glands, particularly m the 
ileocecal region, and especially dunng the first two weeks of 
the disease An erroneous diagnosis of appendicitis is not 
uncommon because of the right-sided pam caused by these 
enlarged glands If a blood examination is made, however, a 
mistaken diagnosis is impossible, for, even dunng the early 
period of typhoid fever, leukopenia and lymphocytosis are m- 
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variably present unless there is a mixed infection of the glands 
with involvement of adjacent viscera In that event, and par- 
ticularly if the glands suppurate, the blood picture changes 
from lymphocytosis to polymorphonudeosis unless the suf>- 
puration of the glands is directly due to the typhoid baallus, 
m which event the lymphocytosis persists 

Primary Infectious Lymphadenitis of the Mesenteric 
Glands — Occasionally, the enlargement of the abdominal 
glands IS confined to the mesentenc glands, giving nse to a 
diffuse lymphademUs In the vast majority of cases, this 
occurs in children, and is undoubtedly secondary to general 
intestinal infection It is charactenred by severe abdominal 
pain and by diarrhea or constipation Very often, it is asso- 
ciated with tonsillitis and enlargement of the glands m the 
neck There is no mcrease m lymphocytes so that the chmcal 
picture IS most difhcult of interpretation, the condition being 
often mistaken for appendicitis 

A case m the adult is sometimes encountered The disease 
begins with violent general abdominal pain which later local 
ires over the right side of the abdomen There is a moderately 
elevated temperature (101°-102° F ) and the blood findings 
are a moderate leukoc 5 dosis and an increase in the polymor 
phonuclears We recently encountered such a case which we 
were misled to diagnose acute appendiatis Operation proved 
It to be lymphadenitis of the mesentenc glands, the most en 
larged glands bemg those in the ileocecal region The prog 
nosis in these cases is usually good Remarkably enough, in 
our case, after the operation, although nothing was done by 
the surgeon except to establish diagnosis, the temperature sub 
sided and the patient recovered entirely mthm a few days 
Adenopathy Secondary to Tuberculosis — ^Tuberculous 
adenopathy is generally confined to one group of glands The 
superficial glands most often affected are the cerv ical and sub- 
inaxlllar> rarel> the axillary , and still more rarely the inguinal 
glands The thoraac glands most often involved are those m 
the hilum, less frequentlj in the mediastinum The mesentenc 
glands ma> be tuberculous and, occasionall> , one encounters a 
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case of diffuse enlargement, including nearly all the superfiaal 
and some of the internal glands 

Tuderculotis Superficial Glands — ^Tuberculous glands in 
the neck are generally secondary to tuberculous infection of 
the tonsils, occurring most often during the first year of hfe 
In fact, It is essential to realize that whenever, during the first 
year of hfe, there is a persistent ulcerative tonsilhtis, the in- 
fection IS undoubtedly of a tuberculous nature for both the 
infectious type of tonsilhtis and diphthena are rare before the 
second year In the vast majority of cases, the invader is the 
bovine type of tubercle bacilh 

The chmcal charactenstics of tuberculous superficial 
glands are A tendency to coalesce, tenderness to touch, and 
an adherent overlymg skin with the center of the gland so 
retracted as to present local umbihcation 

The fate of the gland depends on the degree of tuberculous 
mvasion Hernng and Macnaughton^ have shown, experi- 
mentally, that when only a small number of moderately viru- 
lent tubercle bacilh mvade the gland, a marked lymphocytic 
reaction takes place m the corticomedullary portion, the lym- 
phocytes forming a barrier to prevent the spread of the infec- 
tion The endothelial structures are but shghtly invaded, 
although there is some reacPon on the part of the reticulum 
so that connective tissue forms and epithelioid cells are present 
Lime is not deposited and there is no caseation 

If a large number of tubercle bacilli invade the gland, both 
the corticomedullary and the reticulo-endothehal porPons are 
involved There is distortion of the endothelium by giant 
cells and the influx of poljmiorphonuclears leads to suppura- 
tion with degeneraPve changes It is highly important to 
remember that suppuration is a factor only in tuberculous 
superficial glands, the thoraac and mtra-abdominal glands 
seldom suppurating 

Enlargement of the inguinal glands may result from un- 
hygiemcally practiced ritual arcumasion Cases have been 
reported, also, where gluteal injection of convalescent serum 
for measles containing tubercle bacilli led to tuberculous m- 
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guinal glands In previous years, when superfiaal tuberculous 
glands ww frequent, the breaking down of these glands and 
invasion of the surrounding skin led to deformative scars on 
the face and other parts of the body, this condition being 
known as scrofula^ 

In the majority of cases of tuberculous enlargement of the 
superficial glands, without suppuration, there are few systenuc 
symptoms The patient is generally of the asthenic type, tinng 
readily and having a capnaous appetite. If the glands sup- 
purate, the local pain is severe and the systenuc symptoms are 
somewhat outspoken 

AVhen a smgle group of glands is enlarged and painful, the 
ideal treatment is local excision On the other hand, if a large 
number of superfiaal glands are Involved, hehotherapy Is the 
treatment of choice x Ray therapy is benefiaal in some cases 
Fresh air and food, quahtalivel> and vitamm nch, are, of 
course, essential If there is evidence of secondarj anemm, 
iron and arsemc by mouth (0 3 reduced iron three times a day 
or Fowler^s solution 1 to S drops three times a day) are very 
helpful 

Tuberctilom Thoracic Glands — Tuberculous thoraac 
glands occur most often in childhood, sometimes as early as the 
fourth or fifth year, the entrance of infection being through 
the respiratory tract The s>^temic symptoms arc mild, con 
sisting of moderate elevation of temperature, loss of appetite, 
marked imtability, and pallor without anemia, in other words, 
the patient is the ^‘weak, irritable child The condition is 
usually regarded hghtly and diagnosed as recurrent gnppe or 
bronchitis 

If the glands press on the trachea, as they often do, there 
IS expiratory difficulty, if on the larynx, there is hoarseness and 
inspiratorj stndor When there is an acute infection of the 
thoracic glands, the supraclavicular glands, also, may be in 
volved Occasionally, the infection spreads to the tonsils, 
causing tuberculous tonsillitis and danger of a further spread 
to the digestive tract 

The X ray signs arc meager because the glands are too 
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soft to cast a shadow, unless they press on the bronchi, in 
which case there is a dense shadow in the adjacent lung due to 
atelectasis 

The most important diagnostic clue is furnished by the von 
Pirquet test, a positive reaction, at this early age, is absolutely 
indicative of tuberculous infection If there are enlarged 
glands in the back of the chest, pressing on the bronchi or 
trachea, and the child can be made to count, the d’Espine sign 
IS helpful, the child whispers “99” or “1, 2, 3,” and if en- 
larged glands press on the bronchi the whisper fremitus will 
be heard as far down as the second or third dorsal vertebra 
Ordinarily this fremitus disappears at the fifth or sixth cervical 
vertebra Another diagnostic sign is the Smith sign, that is, 
if glands press on the subclavian artery, on auscultation over 
the right infraclavicular region, with the head bent backward, 
a harsh bruit will be heard 

, As a rule, the tuberculous infection subsides and perfect 
healing takes place Some of the glands may retrogress to a 
large extent, while others may continue to be small, round, 
calcified glands that give rise to no s 5 miptoms In view of 
the fact, however, that the gland entombs hvmg baalh which 
may escape if it breaks down, it has pathologic sigmficance 
Such a breakdown may cause severe pulmonary or generahzed 
tuberculosis Cases have been reported where pneumonia with 
pleurisy at the site of the gland caused the gland to break 
down and lead to secondary tuberculosis — the bronchopneu- 
monia that eventually passes into pulmonary tuberculosis In 
other cases, trauma at the site of the gland near the pleura has 
caused traumatic or tuberculous pleurisy Sometimes, without 
known cause, tuberculous pleunsy develops at the location 
of the gland 

If a mixed infection with suppuration of the glands takes 
place and the glands break down, fatal suppurative medi- 
astinitis may ensue 

Cases have been reported, too, where tuberculous glands 
near the pencardium have led to tuberculous pericarditis with 
Pick’s cirrhosis More rarely, suppuration of tuberculous glands 



LYMPHADENOPATHY, A CLINICAL INTERPRETATION 65 1 

spreads to the spinal vertebrae causing tuberculous spondylitis 
of the upper dorsal or cervical vertebrae with deformitv 
(gibbus back) 

Tuberctdom Intra-abdominal Glands — ^Tuberculosis of the 
mtra abdominal lymph glands is very rare but is still en 
countered occasionally in an acute, more often in a chronic 
form Gibson^ found a;-ray evidence of calafied tuberculous 
abdominal lymph glands m 19 out of 200 children The acute 
form in children is known as tabes mesaraica 

Infection of the mtra abdominal glands is usually the 
result of tuberculosis of the mtestines The primary lesion 
often heals completely, but the glands, which attain the size 
of a walnut and are accessible to palpation, remain enlarged 
If situated m the ileocecal region they may cause localized 
pain and, being tender, may be mistaken for appendicular 
abscess Occasionally these mtra abdominal glands mat to 
gether to form a large tumor mass, sunulating abdommal lym 
phosarcoma or some other form of mesentenc tumor A 
case of this nature was encountered by us Exploratory opera- 
tion was advised because of the hard mtra abdommal tumor 
mass, but the patient refused Under the impression that the 
condition was lymphosarcoma we advised a: ray treatment 
which was without favorable influence We then considered 
the possibility of tuberculous adenopathy and advised helio- 
therapy and other hygienic measures, the result being com 
plete disappearance of the glands It has been eight years 
since the patient received this treatment, during which time no 
masses have been palpable and the only complaint of the pa 
tient IS occasional abdominal discomfort, most likely due to 
the adhesions that so often form as a result of chronic 
mesentenc glands 

It is important to differentiate mtra abdominal tuberculous 
glands from inflammatory mesentenc glands The gastro 
intestinal tract is frequenti} subject to minor infections so that 
the small glands in the vianity of the affected organ become 
calcified in the course of time If small, they give nse to no 
symptoms unless situated in the nght hypochondnum or fleo- 
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cecal region, when they may simulate bihary or gallbladder 
disease, appendicitis, or, m women, adnexal disease Heho- 
therapy is of no avail in these cases, operative removal of the 
glands being the only cure Inflammatory glands are not 
accessible to palpation, as are tuberculous mtra-abdormnal 
glands 

Occasionally, tuberculous mesenteric glands give rise, by 
way of the lymphatics, to a psoas abscess and tuberculosis of 
the lower spine, sometimes to hip disease In women, the tubes 
and ovaries may become invaded as the result of breakdown of 
tuberculous pelvic glands and some authors have attributed the 
sudden appearance of an ischiorectal abscess to the breaking 
down of a tuberculous gland m the pelvis 

Tabes Mcsaraica — ^In this acute form of tuberculous 
mesenteric glands m children, the systeimc symptoms are more 
pronounced than intra-abdominal pressure s5Tnptoms They 
are Extreme weakness, a protracted subfebnle course, diar- 
rhea with excessively fatty stools, extreme emaciation, and 
secondary anemia The glands on the right side are more 
often enlarged than those on the left, giving rise to pain m 
the ileocecal region or right hypochondrium and sunulabng 
appendicitis or gallbladder disease Most of the glands are 
soft, but some are calcified It is important to differentiate 
tabes mesaraica from Herter’s disease, which is a nonspecific 
glandular infection m children accompamed by diarrhea and 
fatty stools but m which the glands are so soft as not to give 
rise to pain or roentgenological signs As a rule, tabes 
mesaraica terminates fatally In some cases, however, the 
acute adenopathy is extremely mild with most of the intra- 
abdominal glands becoming calcified and giving rise, later in 
life, to symptoms if, by virtue of size, they cause pressure on, 
or, by connective tissue formation, have become adherent to 
neighbormg organs 

Dtftise Tuberculous Lymphoma — k very rare type of 
tuberculous adenopathy is diffuse tuberculous lymphoma which, 
in the majority of cases, is of hematogenous nature Practic- 
ally all of the superfiaal glands and, to a certain extent, the 
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mediastinal and mesentenc glands are mvolved They achieve 
the size of a hazelnut or peanut, are not painful and are dis 
Crete The overlymg skin is freely movable There are few 
systemic symptoms Only by a biopsy can the nature of the 
disease be ascertained 

One of our patients v.as a male, forty five years of age, 
who was admitted to Beth Israel Hospital, on the service of 
Dr M A Rothschild, with secondary anemia, vague abdom- 
inal pain, and glandular enlargement wherever glands are 


Fig 82 — X Ray of chest shov^Ing tuberculous IjTnphangitls of the lungs In a 
case of tuberculous l>rtipbonia 


normally present In addition, there were newly formed glands 
around the mamilla and over the entire posterior aspect of the 
chest (Fig 82) The glands were discrete, nonumbilicaled, 
and the overlying skin was freely movable. Clinically, the 
condition resembled lymphosarcoma, but pathologic examma 
Uon of an excised gland proved It to be tuberculous lymphoma 
(Fig 83) The patient left the hospital after a few weeks, 
unimproved, despite quartz lamp treatment, iron and arsenic. 
The fate of these patients is eventually to die of exhaustion 
as in sarcomatous ndcnopath\ and in Hodgkin’s disease 
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Luetic Glands — Enlargement of the glands due to syph- 
ilis occurs chiefly during the first and second stages of lues 

During the first stage oj lues it is exceedingly rare for 
glands other than those near the pnmary lesion to be affected 
The inguinal glands are most often enlarged, secondary to a 
primary lesion in the genital organs The enlargement is gen- 
erally bilateral, the overl3nng skm is not inflamed and is freely 
movable, and the glands feel doughy or like an air cushion 
They are only slightly tender and tend to coalesce, but so 
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when the primary chancre is on the hp or tongue They are 
not markedly enlarged or tender, unless there is a large sub 
maxillary gland which may become exceedmgly pamful, and 
are discrete 

If unexplamed large axillary or epitrochlear glands are 
found unilaterally, dunng the first stage of lues, one should 
inspect the patient^s fingers for evidence of a primary lesion 
One of our patients was a nurse who ran an unexplained tern 
perature with ulceration of the throat that would not yield to 
ordinary treatment She was treated for a long time on an 
mdefinite basis Then enlargement of the nght epitrochlear 
and axillary glands awakened the suspicion of lues Careful 
examination by a dermatologist (this was before the Wasser 
mann era) revealed a small, brownish scar on the right index 
finger A diagnosis of glandular enlargement due to lues was 
made and proper therapeusis successfully instituted 

Epitrochlear glandular enlargement has a tendency to per 
sist throughout hfe, and is a most important diagnostic 
phenomenon of syphilis However, it should not stamp an 
individual as luetic, permanent epitrochlear enlargement is 
found, also, in those who were afflicted m infancy with Barlow^s 
disease with periosteal mfection of the elbow jomt, or in child 
hood \vere rachitic. A positive Wassermann reaction is, of 
course, absolutely diagnostic, 

Dunng the second stage, the cervical glands are most often 
enlarged due to the throat, pharynx, tonsillar, or mouth Infec 
tion that characterizes this stage of lues In some cases, 
marked by widespread exanthematous eruptions, there is dif 
fuse enlargement of the superfiaal glands The glands are 
generally discrete, only slightly enlarged, and moderately 
tender Suppuration rarely occurs The temperature is 
elevated and there is considerable lymphocytosis 

Under antiluetic treatment the glands will recede consider 
abl\ in size 

Chancroid, — Glandular enlargement secondary to chan 
croid, which 13 always extragenital, is confined to the inguinal 
glands The glands coalesce, are inflamed, the o\crlying skin 
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IS red and adherent, and even when the glands do not sup- 
purate they are exceedingly tender In the vast majority of 
cases the glands suppurate 

LyiiipIiogpraiiiiIoin.a, Ingumale — In this condition, which 
is due to a filterable virus, there may be a primary lesion of 
the type of papule, pustule, herpetic process, or of a specific 
urethritis, which is sometimes confused with gonorrhea Fol- 
lowing the primary lesion, which is generally evanescent in 
character, there is an involvement of the drammg lymph nodes 
The adenitis of lymphogranuloma inguinale is characteristic 
The nodes m a cham become fused together in a large mass, 
which may reach the size of a lemon, and then the process 
breaks down with multiple fistulous opemngs Along with the 
local adenitis, there may be systemic symptoms of malaise, 
loss of appetite, loss of weight, rheumatic sjmiptoms, eruptions 
on the skin, and an elevation of temperature Occasionally 
the high temperature persists over a long period, successive 
flare-ups accompanying the involvement of fresh lymph nodes 

The picture is somewhat different m the female, owing to 
the fact that most of the lymph channels running from the 
vulva dram into the nodes around the lower part of the rectum, 
with the result that there is an mflammatory reaction of these 
nodes and a secondary involvement of the rectal wall Later 
there may be an inflammatory stricture of the lower rectal 
walls, annular or tubular in character Very rarely, excres- 
cences develop around the anal orifice, sometimes accompamed 
by fistulas, and there may be a certam amount of elephantiasis 
of the vulva and fistula formation 

The Frei test^® is helpful in making the diagnosis This 
test, which has been confirmed by Bloom, is a speafic intra- 
dermal test performed as one would make a tuberculm test 
The antigen consists of some of the stenhzed pus taken from 
a bubo just before it is going to break down, but not pus from 
the patient to be tested One-tenth cc of this material is in- 
jected intradermaliy, and in forty-eight hours there will be a 
raised, erythematous tubercle from 0 S to 1 cm m diameter in 
a positive case 
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Antimony is the best preparation for treatment Injections 
of fuadin are given intramuscularly one in two or three days, 
startmg with a dose of 2 cc. and workmg up to a maximum 
dose of 5 cc., a total of from 45 to SO cc, of the preparation be 
Ing given, which constitutes a course If necessary, the course 
IS to be repeated withm a month Rest m bed is essenbal, 
and minor surgical procedure, such as opemng necrosing lymph 
nodes or partial removal of a broken down Ijmiph node may be 
necessary 

m. ADENOPATHY AFFECTING PRIMASILT THE CORTICOMEDUL- 
LARY PORTION OF THE LYMPH GLAND 
Returmng to our classification of adenopathies that affect 
chiefly the corticomeduUaty or the reticulo-endothehal portion 
of the gland, we have m the former group, first, adenopathy 
with an overproduction of mature lymphocytes represented 
by Pfeiffer’s glandular fever, secondly, lymphatic leukemia, 
m which the corticomedullary portion returns to its embryonal 
function, producmg only immature lymphocytes, thirdly, fol 
Ucular lymphoblastoma, in which a more abnormal type of 
lymphocyte is produced, and, fourthly, lymphosarcoma, char 
actcnzed by the formation first in the corticomedullary por 
tion of the gland of a new, malignant cell 

Pfeiffer’s Glandular Fever — In 1888, Pfeiffer described 
a disease in children beginning as an infection of the tonsils, 
pharynx, and often of the mouth, but unaccompanied by any 
hemorrhagic diathesis The temperature is elevated and 
stomatitis IS present in some cases ^lost of the cervical and 
submaxillary glands, often the axillary and ingmnal, and some 
times the epitrochlear glands are enlarged The spleen is 
almost mvanabl> enlarged The glands are discrete, do not 
coalesce, are not tender, and the overlying skin is freelj mo\ 
able The glands never suppurate 

The enlarged spleen and the diffuse enlargement of the 
glands, in conjunction with a marked lymphoevtosis (60 to 
90 per cent), make the disease simulate lymphatic leukemia, 
but the following findings in the blood will differentiate it 
The lymphocytes are mature, the blood platelets are not in 

\t)l_ iS— 4J 
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creased in number, and no other blood elements are affected 
except the polymorphonuclears which are numerically reduced 
Eosinophils are conspicuously absent throughout 

Cases have been reported where excision of the gland has 
shown a defimte crowding of l3Tnphocytes m the cortico- 
medullary portion without any other change in the capsule or 
reticulo-endothehal porton of the gland, demonstrating that it 
IS an overfunctiomng of the corticomedullary portion and of 
the l}miph follicles of the spleen which is responsible for the 
glandular and splenic enlargement 

The cause of Pfeiffer’s glandular fever is unknown It is 
confused by many with infectious mononucleosis, but we re- 
gard these as two very distinct enPties for reasons that will 
be stated in the discussion of the latter condition 

The course of Pfeiffer’s glandular fever is protratcted, last- 
ing weeks or months, but the termination is favorable 

Ljrmphatic Leukemia — In both the acute and chronic 
form, lymphatic leukemia is charactenzed by quahtative and 
quantitative changes in the lymphocytes, immature lympho- 
cytes bemg produced in extremely large numbers Even new 
lymph glands that form produce immature lymphocytes 
Acute lymphatic leukemia occurs most often m young 
children or early m puberty, although it may develop at any 
age It commences with an mfection of the tonsils, pharynx 
or nose, which is followed soon by hemorrhagic diathesis mani- 
festing itself in bleeding from the nose and gums, ecchymosis, 
an4 petechiae, the patient succumbing withm one to three 
weeks The temperature is invariably elevated and may 
become septic m t 5 q)e so that the condition is mistaken for 
septicemia If the blood is not examined, the diagnosis may 
be streptococcic sore throat, diphtheria, or Vmcent’s angina 
because the smear shows fusiform bacilh which, in reahty, are 
secondary invaders The glands of the neck are only shghtly 
affected, but the inguinal, axillary and epitrochlear glands are 
considerably enlarged, and the spleen is always enlarged AH 
of the glands, includmg those of immense size, are freely mov- 
able and not tender They do not coalesce or suppurate 
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The blood examination reveals an mvanable increase m 
white cells, sometimes to a quarter of a milhon but more often 
to between 80,000 and 100,000, marked lymphocytosis (80 to 
90 per cent) charactenzed by large, immature lymphocytes, 
and polymorphonuclear cells hkewise predominantly immature 
In some cases, there are 5 to 10 per cent myeloblasts and 
myelocytes Eosinophils are conspicuously absent The blood 
platelets are considerably reduced, as are the red blood cells 
which show evidence of poikilocvtosis and amsocytosis In 
other words, the entire hematopoietic apparatus is mvolved 
In rare cases, the leukocytes are not numencally increased 
but diminished, abnormal lymphoc3des constituUng the charac 
tenstic expression of the disease These cases of subleukemic 
leukemia are differentiated with such difficulty that imless a 
most thorough exammation of the blood is made, the diag 
nosis may be thrombocytopenic purpura. 

Differentiation between subleukeimc lymphatic leukemia 
and thrombocytopenia is of the utmost importance because in 
the latter condition removal of the spleen is generally a life- 
saving therapeutic agent The most important clinical differ 
ential pomt is that m thrombocytopenia, if the spleen is en 
larged at all, it is only moderately increased in size while the 
superficial glands are not enlarged to any degree Moreover, 
in thromlxKytopema, hemorrhagic diathesis is the most notice- 
able sign, very often m the form of purpuric spots over the 
extremities, with profuse bleeding from the uterus at the time 
when menstruation begins or during the menopause As the 
disease progresses, there is bleeding from the mouth and gums, 
also There is rarely a diminution of white cells in contradis 
tinction to subleukemic leukemia when they may drop to 1000 
or 2000 only, with the polymorphonuclear cells showing httle 
change except for an occasional degenerated cell The pre 
dominance of large, immature lymphocytes is, of course, 
positively indicative of lymphatic leukemia 

Cltronlc lymphatic leukemia is more common than the acute 
form, and is extrcmelv rare in children It is so insidious in 
onset that it cannot be traced as a consequence of acute lym- 
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phatic leukemia The patient generally consults a physiaan 
because of gradually progressive weakness, loss of appetite, 
and enlargement of the cervical and submaxillary glands 
Hemorrhagic diathesis is not pronounced, although the patient 
may bleed moderately from the nose There is no great 
tendency to ecchymosis, even after trauma, and petechiae are 
very rare The physical appearance of the patient is that of 
secondary anemia, with a greenish tinge of the sclera In 
most cases of chrome leukerma, there is lymphocytic infiltra- 
tion of the liver, and in advanced cases there may be lymphatic 
infiltration mto practically every organ of the body 

The seventy of the disease is proportionate to the extent 
of enlargement of the external glands, that is, the more wide- 
spread the enlargement, the more rapid the progress of the 
disease Each gland may grow to an immense sixe, the glands 
in the neck, axilla and mguinal region sometimes becormng as 
large as an orange The glands in the mammary region, as 
well as the newly formed superficial glands, however, are 
smaller All the glands are freely movable, not tender, do not 
coalesce, and, as a rule, do not suppurate An exceptional 
case that we have encountered was one in whom there was 
spontaneous suppuration of a gland in the thigh 

The mediastinal glands are only moderately enlarged, never 
to a degree to cause pressure symptoms, which differentiates 
this condition from lymphosarcoma Mediastinal glands are 
demonstrated on the postmortem table far more often than 
chmcally As they are not calcified they do not cast a shadow 
when examined roentgenographically 

The mtra-abdominal glands, although somewhat involved 
and numerically increased, are seldom sufficiently large to 
cause severe pressure s3mptoms The spleen is invariably 
enlarged, though not to the degree accompanying myeloblastic 
leukemia If the glands in the hepatic region, particularly 
those around the ducts, do enlarge, they press on the common 
duct and on the papilla vaten and cause such profound 
jaundice that if the blood is not examined an unnecessary 
operation may be performed 
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A case of this nature was seen by us through the courtesy 
of Dr L Greenwald The patient was a man, forty years of 
age, who was entirely well until, suddenly, he began to expe 
rience pain m the nght upper quadrant with radiation to the 
right shoulder This was accompanied by progressive jaundice 
Physical examination revealed marked resistance in the nght 
upper quadrant and a definite tumor mass in the nght hypo- 
chondnum which was interpreted as enlargement of the nght 
lobe of the hver and gallbladder due to a caranoma of the 
head of the pancreas An examination of the blood proved 
the condition to be chronic lymphatic leukemia The patient 
died withm a few weeks as a result of cholemia Remarkably 
enough, none of the external glands was ever suffiaentlv en 
larged to give a clue to the diagnosis An autopsy was not 
permitted and so we do not know whether or not other intra 
abdominal and mtrathoraac glands were involved 

The most important diagnostic clue is furnished bj the 
blood examination The leukocytes and the lymphocytes, 
which are large and immature, are almost mvanably increased 
m number The increase in lymphocytes vanes, however, at 
one time, they may number 200,000, and, at another, only 
30,000 or 40,000 The other elements of the blood are altered 
according to the seventy of the disease In the milder cases, 
there are 3,000,000 to 4 000,000 red blood cells, in the more 
severe cases, only 2,000,000 There is no poikilocytosis or 
anisocytosis The hemoglobin is always reduced, the color 
index falling to 0 7 or 0 6 The blood platelets are reduced, 
but only to 80,000 to 150,000 Myeloblasts are seldom seen, 
although occasionally 6 to 10 per cent are present, transiently 
If the pathologist has difficulty in differentiating large, unnpe 
myelocytes from myeloblasts, the oxydase reaction pro\ades a 
clue, being positive for myeloblasts and negative for myelo- 
cytes Recently, the heterophilic reaction (Paul Bunnell test*") 
^'’as introduced by Alan Bernstein*® as a diagnostic aid, m 
leukemia the lowest titer of heterophilia is present, in contra- 
distinction to the high tiler of infections mononucleosis 

Remissions in the blood picture, as in the clinical svmp- 
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toms, are not unusual, but it is our experience— and this was 
often emphasized by Pappenheim — that once a malignant 
hematopoietic affection always one Therefore, if the blood is 
examined carefully, even during a remission, some degree of 
secondaiy anemia will be noticed as well as the presence of a 
certain percentage of medium and large immature lympho- 
cytes 

It is important to remember that an intermittent infection 
may convert the blood picture of lymphatic leukemia into a 
normal one, or one of an acute infection This is true par- 
ticularly when there is an intervening pneumonia, as we have 
had occasion to observe The patient was a woman in her 
late forties, who entered Beth Israel Hospital three times m 
two years, suffering each admission from bronchopneumonia 
During these attacks her leukemic blood picture was entirely 
supplanted by one of a moderate infecton — 8000 leukocytes 
and 80 per cent polymorphonuclears Several weeks after 
recovery from the bronchopneumonia, the blood picture of 
chrome leukemia would reappear 

As a rule, an mtercurrent infecbon hastens the end in 
chronic lymphatic leukemia Another of our patients walked 
around for a long time with enlarged submaxillary and cervical 
glands, to which he paid no attention When we first saw him, 
it was in his home where he was suffering from an acute febrile 
disease, probably grippe Blood examination showed that he 
also had some subleukemic leukerma Within three days he 
died of the mtercurrent infection, the terminal symptoms be- 
ing those of pulmonry edema although on the day before 
death he had very few lung signs That this sudden attack 
was not an exacerbation of the leukemia was evidenced by 
the fact that there was neither symptom nor sign of hemor- 
rhagic diathesis 

In many cases of lymphatic leukemia there are spon- 
taneous remissions, cases having been reported where the dis- 
ease has lasted, with such remissions, from three to twelve 
years We had one patient who hved fifteen years x-Ray 
treatment has a very favorable influence on the disease proper 
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and the administration of arsenic in the form of Fowler’s 
solution in ascendmg doses beginmng with 2 drops three times 
a da\ and ascending gradually to 10 drops three times a daj , 
then descending to 2 drops followed by a month without its 
administration before repeating the course, is hkewise bene- 
ficial If cacodylate of soda is preferred to Fowler’s solution, 
It should be given intramuscularly once a day, beginning with 
0 05 until 0 5 is gradually reached If there is an increased 
basal metabolism, LugoVs solution may be attempted, 5 drops 
three dimes a day Blumgart'® and his associates have 
recently advocated and have actually earned out ablation of the 
thyroid m some of these cases 

Foliicnlar Lymphoblastoma. — ^Among the diffuse aden 
opathies, one that offers the greatest difficulty in diagnosis, not 
only for the cliniaans but for the pathologist, is follicular 
lymphoblastoma 

The disease was first described by Baehr*® as lymphoma, 
a name that was changed later by Bnll, Baehr and Rosen 
thaP to follicular lymphoblastoma as a result of observing 
and stud>nng several cases very carefully These authors found 
that the enlargement of the lymph gland is due to the presence 
m the gland of an enormous number of abnormally large lymph 
follicles resembling gigantic germinal centers, which overlie 
each other and compress the intervening sinuses These patho- 
logic findings have been confirmed by Symmers ' 

The clinical picture is one of generalized IjTuphadenopatliy, 
including enlargement of the spleen which may reach the size 
of the spleen in Gaucher’s disease or in myeloid leukemia 
Giant lymph folhcles are not as numerous in the spleen, how- 
ever, as in the glands, the spleen being studded by hrge 
malpighian bodies 

Of the superficial glands, those generally most invoked arc 
the cervical, inguinal and axillary glands Thc> \ nr> in size, 
remain discrete, and do not break through into neighboring 
tissues The kcnmal and mammary ghnds arc sometimes 
mvMdcd The process may even include the subcutaneous fat 
and the fat tissues of the orbit, pressure in Ihc orbit causmg 
exophthalmos in one of Bachr’s cases 
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If the mediastinal or intra-abdominal lymph glands are 
invaded, the glands coalesce, particularly m the latter stages 
of the disease 

An important characteristic of follicular lymphoblastoma 
is that so long as the intra-abdominal and intrathoracic glands 
are not affected, the patient is fairly comfortable and has but 
slight anemia 

The blood picture is not characteristic except for a terminal 
secondary anemia If the spleen is very much enlarged, the 
blood picture is characteristic of other splenomegalic diseases, 
presenting monocytosis and secondary anemia 

The duration of the disease, according to Brill, Baehr and 
Rosenthal, is from one to fifteen years The glands are ex- 
tremely sensitive to radiation, as first pointed out by Baehr 
and reemphasized by Rosenthal, Harris and Kean," and be- 
cause of this ready response to treatment the disease was con- 
sidered, at first, to be benign However, time has shown that 
a recurrence always takes place, the condition termmating as 
lymphosarcoma This termination as lymphosarcoma, how- 
ever, does not minimize the importance of identifymg the 
disease, early in its course, as a distinct entity, namely fol- 
licular lymphoblastoma, because it is well known that any 
diffuse benign adenopathy can change its pathologic character 
in the course of time 

Lymphosarcoma — Lymphosarcoma, which Kundrat^ 
was first to distmgmsh from other forms of adenopathy,, origin- 
ates in one group of lymph glands and spreads rapidly by way 
of the lymphatics to neighbormg and distant glands and other 
organs Very rarely, it begins in the tonsil, causing it to 
ulcerate 

Once involved, the glands grow rapidly and, mattmg to- 
gether, break through their capsules to infiltrate and destroy 
adjacent tissues and structures In many instances, m contra- 
distinction to lymphogranuloma, the lymph folhcles of the in- 
testines are also affected so that they ulcerate and bleed In 
one of our cases, not only was there enlargement of all normally 
present superficial glands, but new superficial glands of vaiymg 
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Size were scattered all over the surface of the body, but par- 
ticularly around the nipple, in the posterior aspect of the 
chest, and along the spinal vertebrae 

The greatest size is attained by the glands in the medias 
tlnum, neck and inguinal region, some becoming as large as 
an orange. The overlying skin is not adherent unless the 
glands are exceedingly large or mat together There is rarely 
inflammation or suppuration except as the result of e,xcessive 
roentgen treatment or external irritants 

Symptoms due to pressure become marked very early in 
the course of the disease because of the tendency of the glands 
always to grow larger and never spontaneously to diminish and 
because in nearly all cases the mediastinal and less frequently 
the intra abdominal glands are involved Cases are encountered 
where the patient makes his first appearance with temfic 
dyspnea, cyanosis, enlargement of the superfiaal veins of the 
chest and possibly also those of the neck, indicating pressure 
on the vena cava or subclavian vein, often swelling of both 
arms due to dilatation of the veins in the arms, and with 
marked dulness or flatness over the sternum and upper part of 
the chest. Despite the flatness, however, there is no evidence 
of hydrothorax x Ray examination reveals an immense, 
dense shadow within the upper part of the thorax, merging 
with the thoracic aorta, and most often occupying the medias 
linum 

A remarkable feature of these cases is their ready response 
to X ray treatment. One or two x ray treatments may give 
such relief to the patient that when he returns to the office 
he is practically a new person with roentgen examination show- 
ing marked diminution m the size of the glands or their actual 
disappearance 

This rapid response of Ijanphosarcomatous glands to x ray 
treatment is an indication that patholog> m the lymphoid 
structures is responsible for their enlargement inasmuch as 
hanphoid tissue is c,xcecdmgl> sensiti\e to the x ray 

The intra abdominal glands when invaded, do not grow *^0 
rapidlj as to give rise to pressure s\anptoms but very often 
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they infiltrate the intra-abdonunal digestive organs causing 
ulceration of the stomach or mtestines and profuse bleeding 
More rarely, one sees a case where the glands do not cause 
ulceration but give rise to obstruction This can happen in 
any part of the intestines, but is most frequently encountered 
in the jejunum, as exemplified by a case that we saw recently 
through the courtesy of Dr Henry Greenfield The patient 
was a young man m his early thirties, suffering from digestive 
disturbances and pain over the left side of the abdomen 
There Wcis a palpable, irregularly outlmed tumor in the left 
hypochondrium which a:-ray demonstrated to be a deformed 
jejunum (Fig 84) The condition was diagnosed as lympho- 
sarcoma, confirming Dr Greenfield’s first impression, and 
operation by Dr Wilham Lmder proved this to be correct 
The patient made a rapid recovery from the operation, which 
was performed six months ago, and a:-ray treatment since that 
time has enabled the patient to be very comfortable 

We vividly recall another case of intra-abdominal lympho- 
sarcoma, a young nurse who suddenly developed pain in the 
upper abdomen accompamed by severe hematemesis Until 
this catastrophe, she was actively engaged in the office of a very 
busy practitioner Because of her age — she was in her 
twenties only — anc( the sudden onset of these symptoms, the 
possibihty of lymphosarcoma invading the stomach was con- 
sidered She was sent to Mt Sinai Hospital for operation by 
Dr A A Berg An almost complete gastrectomy was per- 
formed but she did not recover Pathologic exarmnation of the 
gastnc tumor proved it to be a lymphosarcoma and at post- 
mortem other intra-abdommal lymphosarcomatous glands 
were discovered This case, which could not have been totally 
asymptomatic throughout its course, illustrates particularly 
well the euphoria that is so typical of lymphosarcoma, and 
which IS so strikmgly different from the despondency that 
charactenzes Hodgkin’s disease 

Occasionally, lymphosarcoma invades the glands in the 
rectum so that they become large enough to be easily palpated 
by rectal digital examination One case that we have seen was 
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a lawyer who, at the age of thirty, developed a very diffuse 
lymphosarcoma, mcludmg the glands m the rectum which 
became so large as to cause colonic obstruction Under x ray 
treatment the glands diminished, mcludmg the rectal glands, 



FJe Defect of jejunum due to bTopbosarcom* (confinned by operation) 
(Dr Greenfield 1 case) 

and the patient was able to continue his professional activity 
until withm a very few weeks of his death, a year and a half 
ago at the age of thirt> -eight 

More rarely the vaginal glands are involved, causing a 
large tumor in the \^gma that may ulcerate, and still less fre 
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quently lymphosarcoma includes the osseous system or the 
cerebrospinal system As a rule, however, when either of 
these systems is invaded, in conjunction with a generally 
lymphadenopathy, the disease in not lymphosarcoma but 
lymphogranuloma 

The systemic symptoms of lymphosarcoma are mterrmttent 
elevations of temperature and a progressive weakness 
Strangely enough, the cachexia that is characteristic of other 
malignant diseases is seldom present 

The blood findings are those of secondary anemia There 
IS usually moderate leukocytosis and polymorphonucleosis, 
but if the bone marrow is involved there may be leukopenia 
or abnormal cells, simulating myelocytes, in percentage large 
enough to suggest the possibility of myeloid leukemia 

The outstanding feature of the pathologic picture is the 
homogeneous character of the cells m contradistincbon to the 
heterogeneous cells in Hodgkin’s disease The architecture 
of the lymph node is replaced by a diffuse collection of round 
cells, consisting of small or large normal lymphocytes, and a 
more primitive cell resembling the myeloblast, with reticulum 
between the cells In some cells, according to Boyd,"'* seven 
or eight erythrocytes are found 

Ewing^“ has described a special type of l3miphosarcoma 
which IS known as Ewing’s reticulum cell sarcoma of the Ijmiph 
nodes It invades pnmarily and almost exclusively the reticulo- 
endothelium, and a characteristic of the red cells is that they 
are actively phagocytic Boyd, who regards Ewing’s classifi- 
cation as pathologically confusing, prefers to speak of two 
t3q)es of sarcoma, namely a lymphocytic and a reticulo- 
endothelial type 

Ljmiphosarcoma mvanably terminates fatally, although 
patients sometimes hve from ten to twelve years under appro- 
priate x-ray treatment Our experience has been that treatment 
IS most effective and remissions longest when the Ijmpho- 
sarcoma is confined to the superficial glands and thorax, and 
Its benefits extremely transient when the process invades the 
intestines or bony structures 
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IV ADENOPATHY OJUGINATmG PRIMARILY IN THE RETICDLG- 
ENDOTHEUOM OF THE LYMPH GLAND 

Infectloufl MononucleosiB — In medical literature, infec 
Uous mononucleosis and Pfeiffer^s glandular fever are men- 
tioned synonymously, but, as we stated above in connection 
with Pfeiffer^s glandular fever, we do not believe, from the 
hematologicai standpoint, that this is justifiable. 

To begin with, the monocyte is an entirely different cell 
from the lymphocyte It is denved from the endothelial cell 
and has a phagocytic property which the lymphocyte has not, 
as demonstrated beyond any doubt by Liebmann** m a case of 
melanomatosis where the monocyte took up the melanin If 
the monocyte ^V'ere to be classed as a lymphocyte the presence 
of abnormal monocytes in the blood which constitutes mono 
cytic leukemia would Ukewise cease to be an entity So long 
as we accept the abnormal monocyte as an entity as we do in 
monocytic leukemia it seems to us absolutely rational to 
accept the abnormal increase of normal monocytes as a dis 
ease iwi generts Even Longcope,^ who looks upon both 
diseaseb as one, admits that m some cases there is prolifera- 
tion of the lymphocytes while m others there are atypical 
monoc^'tes with a proliferation of the endothelial cells, is it 
not reasonable to suppose that m the first instance the condi 
Uon IS Pfeiffer’s glandular fever and, in the second, infectious 
mononucleosis? 

In addition to the \anation in the blood pictures of the 
two conditions, there are very sinking clinical differences 
That these may be readily appreciated while infectious mono- 
nucleosis is under discussion we arc prefacing the dcscnption 
of that condition by a brief recapitulation of the clinical and 
hematological findings in Pfeiffer’s glandular fever 

Pfeiffer’s glandular fever is generally a disease of child 
hood most often occurring in epidemic form The lymph 
glands enlarge in many regions simultaneously with the appear 
ante of s>'slcmic svTnptoms Throat sjuiptoms arc mild or 
absent altogether There is no pain in the long bones and no 
tendency to hemorrhagic diathesis Secondary anemn is verj 
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slight The blood invariably shows a marked increase in 
mature lymphocytes (often to 90 per cent) and a complete 
absence of eosinophils, with a normal or nearly normal mono- 
cyte count (2 to 10 per cent) Recovery is rapid and complete 

Infectious mononucleosis, on the other hand, is a non- 
epidemic disease of adult life, affecting primarily the reticulo- 
endothelial cells> It sets m with a severe, sometimes ulcera- 
tive, always extremely painful sore throat The disease often 
involves the gums, also, causmg bleeding, gingivitis and 
stomatitis Vincent's spirilli may be recovered from the exu- 
date as secondary invaders 

No enlargement of the glands is present until a few days 
or a week after onset, except possibly the posterior cervical 
glands, which are the first to be involved By the end of a 
week, the inframaxillary, axillary and ingumal glands have 
begun to enlarge and the spleen is invariably enlarged The 
glands are not painful to touch and their overlapping skm is 
freely movable 

The temperature is elevated, particularly during the active 
stage of throat symptoms, when it may rise to 105° F There 
IS headache, and pain is present over the entire body, espe- 
aally m the long bones, caused, evidently, by functional dis- 
turbance of the endothelium m the bone marrow 

The first impression is sometimes of lymphatic leukemia or 
myeloblastic leukemia, because of the severe throat symptoms, 
but a blood examination discloses the nature of the disease 
The monocytes are greatly increased (20 to 40 per cent) 
The leukocytes are but moderately elevated and sometimes 
reduced The polymorphonuclears are normal in size and 
shape although occasionally an immature white cell is seen 
The red blood cells, hemoglobin and blood platelets are normal 
In other words, infectious mononucleosis is a benign hemato- 
poietic disease involving only certain of the blood elements 

An important diagnostic test for infectious mononucleosis 
IS the Paul-BunneU test^® which is positive if there is a rather 
high concentration of heterophil antibodies demonstrable in the 
form of sheep cell agglutinins 
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The course of infectious mononucleosis is protracted The 
throat symptoms abate and the temperature returns to normal 
withm two weeks or so, but the mframaxillary and cervical 
glands contmue to be enlarged for a month or more, and the 
blood picture persists for a still longer period In one of our 
cases, objective recovery was complete within eight weeks, but 
it was a year before the excessive monocytes disappeared from 
the blood, and so long as the monocytes were abnormally m 
creased the patient was subjectively uncomfortable in that she 
tired readily, had a capndous appetite and was imtable She 
was pale and had a persistent secondary anemia 

During the acute state, treatment is symptomatic The 
throat symptoms, which are most annoying, are relieved by 
the application of dilute salvarsan to the throat and gums, fol- 
lowed by a gargle of Dobell’s solution, 1 tablespoonful in half 
a glass of water The temperature, as a rule, is not sufficiently 
high to require attention but if it should go above 103 F, 
quinine hydrochlonde 0^ three times daily is helpful Should 
headache, also, be present this should be given in conjunction 
with amidopyrine 0 3 but not to exceed 3 or 4 doses The 
bowels are to be kept open by mild saline laxatives such as 
magnesium atrate It is best to caution the patient not to take 
calomel becaftsc of its aggravating effect on the condition of 
the mouth Because of the mouth, the diet has to consist of 
nonirritating foods, largely of fluids such as iced milk or iced 
cream, and plenty of water, preferably nonsparkhng Vichy 

After the subsidence of the acute symptoms, the diet may 
be increased rapidly Owing to the tendency of the anemia to 
persist, liver cooked m any form should be added to the diet 
almost daily Iron in the form of fern reducti OJ and acid 
arsenosi 0 003 in pill form should be administered three times 
daily 

Recovery is so extremely slow that some of these patients 
cannot resume work for weeks or months To hasten the 
return to perfect health a change of climate for sc\eral weeks 
miN be necessary It is well to pay attention to after treatment, 
during con\nlcsccnce, until the blood returns to normal 
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AloDOcytic Ii6'ul£6itii& — ^Monocytic leukemia occurs most 
often in the adult male It is charactenzed by enlargement of 
all of the superfiaal glands, particularly those m the groin, 
neck and axilla The spleen is invariably involved 

The onset is usually acute, begmmng with a sudden eleva- 
tion of temperature, malaise, pain in the lower extremities, and 
hemorrhagic diathesis mamfested by bleeding from the mucous 
membranes of the mouth and, very occasionally, by petechiae 
and ecch 5 Tnotic spots 

The blood picture is most difficult to interpret The white 
cells are only moderately increased, although in a minority of 
cases they number 30,000 or 40,000 In a case reported by 
Goldschmidt and Isaac,-® the blood picture was aleukemic 
The polymorphonuclear cells are markedly dimmished in 
number and are largely immature Myelocytes and myelo- 
blasts are present ( 1 to 5 per cent) The predominant cells, 
of course, are the monocytes, 40 to 60 per cent being present 
in most cases Hoff*® has reported a case with 40 per cent 
monocytes, which were distmctly hke endothelial cells in that 
they possessed a kmd of tail In Hoff’s case, the leukocytes 
did not exceed 2500 at any time Damashek®® has reported a 
case with 65 per cent monocytes, only 12 to 19 per cent of 
which were of the usual t3T3e, and refers to the condition as 
aleukemic reticulosis The characteristics of the unusual mono- 
cyte, in Damashek’s case, were the foUowmg The cell was 
large, round or polygonal, two or three tunes normal m size, 
its cytoplasm was weakly basophihc, and had many coarse 
granules, the boundanes were irregular with pseudopods, the 
nucleus of the cell was round, oval or spongy, and there was a 
negative oxidase reaction Reschad and Schilhng-Torgau,®' 
who reported the first case of monocytic leukemia, have shown, 
also, that most of the monocytes are oxydase negative or, at 
most, only shghtly positive 

The course of monoc 5 rtic leukemia is acute, rarely subacute, 
and invariably terminates fatally since it is a malignant disease 
involving all of the hematopoietic elements The average dura- 
tion IS from SIX to ten weeks 
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Hodgkin’s Diseaso — Of the many names (including 
pscudoleukemia, anemia lymphatica, generalized lymphaden 
oma, lymphoblastoma, and aleukemic reticulosis) under which 
Hodgkin’s disease has been desenbed, Hodgkin^s lympho 
granuloma best fits the chnical and pathologic picture 

The disease occurs generally between early adult and middle 
life, but cases have been encountered in infancy and as late as 
the eighth decade It is twice as common in the male as in 
the female 

Modt oj Dtjtribtiiton oj the A^ccied Glandz — ^Hodgkin’s 
lymphogranuloma 15 characterized by enlargement of the 
glands, generally beginning with those m the neck, either uni 
laterally or bilaterally It is to be noted, at the outset, that 
lymphogranuloma is a widespread disease, occasionally omit- 
ting no part of the body where there is lymphoid tissue with 
endothelium, as in a case desenbed by Ginsberg “ Other than 
the enlargement of the external glands, the paUent may have 
no symptoms whatever 

Cases have been encountered where the parotid gland was 
the first to enlarge Should there be co-mvolvemcnt of the 
lacnmal gland, the erroneous diagnosis of Mikulicz’s disease 
IS not uncommon 

Again, the only noticeably enlarged gland for a year or 
more may be m the supraclavicular region, giving nse to no 
subjective symptoms during this period 

Under very rare conditions, a gland m some remote, unsus- 
pected part of the body may be affected and lead to fatal 
termination before a diagnosis can be reached, as illustrated by 
a case where the pituitary was completely destroyed, giving 
rise to the symptom complex of Slmmonds’ disease** More 
rarely, the disease is confined to the cerebrospinal system, 
simulating tumor of the brain or spinal cord Sometimes a 
gland near the stomach is the only one to be affected, or the 
^Iccn alone may be involved, as exemplified by cases to be 
desenbed below 

In many instances, the mtrathoraac glands arc invaded, 
particularly the glands in the mediastinum, left hilum, and 

«l- 18—43 
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paratracheal regioh, and, less often, the intra-abdominal glands 
are affected The process may be confined to these regions 
or exist there in association with involvement elsewhere 
Symmers®'* claims, on the basis of postmortem findmgs, that 
thoracic and rntra-abdominal mvolvement is much more fre- 
quent than the chnician realizes Of course, if these glands 
give rise to no symptoms it may be impossible for the climaan 
to detect their involvement, in many of the cases quoted by 
Symmers, death was due to some intercurrent disease without 
a suspicion, during life, of the presence of lymphogranuloma 

As a rule, however, if the thoracic glands are involved, 
some of the supraclavicular glands are affected, and, in the 
case of intra-abdominal lymphogranuloma, the inguinal glands 
are generally enlarged 

The spleen is considerably enlarged in most cases of Hodg- 
kin’s, irrespective of the distnbution of the lymphogranuloma, 
but in intra-abdominal Hodgkin’s it is invariably enlarged In 
fact, this enlargement of the spleen is such a leading sign 
that in the presence of palpable masses in the abdomen sug- 
gesting a diagnosis of intra-abdommal Hodgkin’s, such a diag- 
nosis should not be made unless the spleen is enlarged 

Etiology — ^Although the search for the etiologic factor of 
Hodgkin’s l3Tnphogranuloma has been extensive and most 
diligent, it IS still unknown Therefore, we shall mention only 
the most plausible At one time Sternberg,®® as well as Frank 
and Much,®® advanced the theory that it is a modified form of 
tuberculosis, that is, avian tuberculosis In support, Steiner®’ 
showed that individuals afdicted with Hodgkin’s l5mipho- 
granuloma are more sensitive to avian or human tubercuhn in 
a dilution of 0 001, as shown by a skin reaction, than to a 
stronger concentration In other words, Steiner contends, 
individuals who have had tuberculosis and have acquired an 
immunity to it, are susceptible to Hodgkin’s disease More 
recently, Symmers and others have discarded this conception 
entirely as a result of having proved beyond any doubt that 
lymphogranuloma can occur in any individual, independent 
of tuberculosis 
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Gordon” believes that there is a filtrable virus which is 
specific for lymphogranuloma and bases his opimon on the fol 
lowing experiment A suspension obtained from a Hodgkm’s 
gland that had been macerated and had stood for two weeks 
was injected intravenously into a great number of rabbits, 
resulting in muscular ngidity, spastic paraplegia, and marked 
wasting, none of these symptoms followed the injection of the 
substance of normal, tuberculous or lymphosarcomatous glands 
Ogilvie and van Rooyen” have confirmed the Gordon expen 
ment and have demonstrated its value as a diagnostic aid 

Owing to the fact that the cervical and inframaxfllary 
glands are so often first to be mvolved, some authors are of 
the opinion that the entrance of the invadmg etiologic factor, 
presumably a filtrable virus, is by way of the throat, tonsils or 
pharynx, and that the glandular involvement is secondary 
Others again, led by Wessler and Jaches,*® state that the first 
gland to be affected is so frequently in the paratracheal region, 
more often on the left side, that the entrance of the invader 
must be through the respiratory apparatus However, lympho- 
granuloma IS a primary adenopathy So whatever the invading 
agent may be, there is absolutely no chnical or scientific proof, 
as yet, of its mode of entrance It is just as likely that the 
filtrable virus enters by way of the blood, mdeed, this would 
explain why almost any lymph gland in the body may be the 
one first to be enlarged 

Pathology — It is generally agreed that the disease affects 
primarily the re ticulo -endothelial system, and, preferentially, 
the rctlculo-endolhelium of the lymph glands 

Pullingcr^' considers it to be a primary reticulum hyperplasia 
unth secondary involvement of the endothelium AMien the 
reticulum is the more affected, there is greater hematopoietic 
disturbance and, pathologically, there is a predominance of 
fibrosis vitli obliteration of the lymph sinuses and an almost 
complete obliteration of the corticomcdullary portion of the 
gland on the other hand, when the endothelium is the more 
in\ol\ed there is deformity of the endothelial structures with 
orolifcralion of the endothelium less fibrosis, and less dcstruc- 
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tion of the lymphocytic porUon If the reticulum is more 
affected, there is marked dimmution of the lymphocytes in 
the blood, and an increase m monocytes, whereas, if the endo- 
thelium IS more involved, the lymphocytic element is not dis- 
turbed, the lymphocytes m the blood being normal, or, if 
increased, this is due to stimulation of the corticomedullary 
portion The conception of Pullinger is most helpful, not only 
from the clinical standpomt but, also, from that of the patho- 
logic study of the gland proper 

The enclosed lymph gland is large, firm, irregular and dis- 
crete, it IS gray or shell pink, with a moist translucent appear- 
ance as of fish flesh In the late stages, opaque, yellow, 
suet-like areas of necrosis are present The capsule may be 
adherent to the surrounding tissues Smiilar masses are found 
m the spleen, liver and bone marrow 

Microscopically, the most noticeable feature is a prohfera- 
tion of the reticulo-endothelium of the gland with displacement 
of the lymphocytes The new cells are large and pale with 
vesicular nuclei, so closely resembhng the epithehoid cells of 
tuberculosis that great difficulty is occasionally encountered 
to differentiate between Hodgkin’s lymphosarcoma and hyper- 
plastic tuberculosis In most cases, the clue is furnished by 
the presence of mononuclear giant cells with indented nuclei 
Eosinophils may be present, brought to the gland, according to 
Symmers, by the blood stream from the bone marrow Plasma 
cells may be present In other words, the cytological picture 
has a pleomorphic nature that is typical of the disease Now 
and then, however, one gland is pleomorphic whereas the 
adjacent gland presents the picture of tuberculosis or complete 
fibrosis So if the two glands are sent to different pathologists, 
opinon differs Again, one part of a gland may be character- 
istic while another is not, so that a false conclusion is reached 
by the pathologist if he happens to examine only the atypical 
portion Degenerative changes and fibrosis appear in the late 
stages of the disease As a rule, the lesion is diffuse in the 
lymph glands and spleen, but is confined to the Kupffer stellate 
cells of the liver if there is liver involvement 
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Symptomatolog\ — ^The course of the disease ma\ be 
divided, for the sake of com eruence, into three stages First, 
the penod when onl\ the glands are enlarged , secondh , when 
systemic s\Tnptoms, also, are present, and, finalh , the cachectic 
stage. 

In practicall\ all stages, of course, there are some sj’stemic 
sjTnptoms 

WTien onl\ the superfiaal glands are imolved, the patient 
generaHj complains of ready fatigue, lack of ambition, and 
poor appetite The faaes is almost that of chloranemia, the 
adenoids or W alde> er nng are pronounced, and the mo^^t 
marked feminine status in adenopath\ is ‘^en in Hodgkin^s 
lymphogranuloma 

As the disease progresses, itching becomes a prominent 
symptom, bemg sometimes so troublesome that the skin is 
covered bv scars and pigmented areas due to scratching In 
some instances, itching of the skin is the first noticeable sjTnpi- 
tom Not mfrequentlj during the stage of itching, eosino- 
philia IS marked, which suggests that the itching and eosmo 
phUia are alike allergic phenomena 

Hemorrhagic diathesis is rareh present 

The temperature may be elevated, especiallj in the after 
noon or when the patient is exhausted Some authors regard 
this elevated temperature as an indication that the disease is 
infectious m nature, but it is more probablj the result of the 
absorption of broken down glands 

In the terminal stage of the disease, the patient is cachectic 
and so emaaaled as to be practically a skeleton The tempera 
lure becomes septic in type (Pel Ebstein) and the patient is 
continually bedridden 

Dunng the first stage, were it not for the enlargement of 
the superficial glands, diagnosis would not be suspected m the 
great majontv of cases The glands arc the size of a hazelnut 
or walnut, a large prune or an orange Thev arc di*^clc 
semisohd with a sharp edge or rather hard, not tender, and the 
overlying skm is frcelv movable Two or three may mat to- 
gether but they never suppurate unless overtreated by i rav 
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If the glands m the thorax are involved, their growth is 
so slow as to cause almost no pressure symptoms unPl they 
attain such size as to be demonstrable by roentgen examina- 
tion An occasional case is seen, however, where the thoracic 
glands have enlarged so rapidly and extensively that within 
a short time they occupy the entire thorax and only the most 
careful clinical analysis differenPates these cases from 
thymoma, lymphosarcoma, or malignant substernal thyroid 
Goldman and Newman"*" have reported two cases where Hodg- 
kin’s lymphogranuloma was mistaken for a th5Toid tumor, 
diagnosis being disclosed only by operation and microscopical 
study "WTien there is a substernal malignant thyroid or other 
malignant intrathoracic disease, in the vast majority of cases 
the supraclavicular glands are enlarged The differenPal diag- 
nosis can be aided by the following method, advocated by 
Twort^® A suspension of the excised gland is injected sub- 
cutaneously into a guinea-pig, if, in a few days, there is local 
inflammatory reaction in which no bacteria can be detected, 
this is positive for Hodgkin’s lymphogranuloma because a sus- 
pension of normal glands or glands enlarged by other causes 
will not produce a similar reaction 

The Gordon and Steiner tests, discussed in connection with 
pathogenesis, are also valuable diagnostic aids 

As the enlarged glands in the thorax begin to encroach on 
thoracic organs, corresponding symptoms develop Pressure 
on the bronchus causes persistent cough, inspiratory dyspnea 
and sometimes bloody expectoration, pressure on the trachea, 
hoarseness and expiratory dyspnea, pressure on the thoracic 
vessels, dyspnea and marked prominence of the vessels of the 
neck, pressure on the deeper veins of the chest, bilateral or 
umlateral effusion, pressure on the thoraac duct, chylous effu- 
sion, pressure on the vagus, bradycardia, or on the sym- 
pathicus, tachycardia and Homer’s syndrome (contraction of 
the pupil on the affected side and enophthalmos) 

Should the enlarged thoracic glands be only those in the 
region of the aorta, the condition may closely simulate aneur- 
ysm of the aorta The fluoroscopical examination of the chest 
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should be an aid to differential diagnosis because in aneurysm 
of the aorta the borders are usually smooth and there is marked 
expansile pulsation In Hodgkin^s disease, as a rule, there is 
no pulsation m the tumor mass and the borders are irregular 
so that by examimng the patient from different angles one often 
succeeds in separatmg the tumor mass from the aorta Occa 
sionally, however, the tumor mass may directly compress the 
aorta and give nse to more pulsation in the mass than m an 
aneurysm, making differential diagnosis impossible Vtcc 
vcrsQj an aneurysm of the aorta may be so calcified as not to 
give any pulsaUon Therefore, m these doubtful cases, a most 
careful search for glands m the supraclavicular or axillary 
region should be made and any small gland, even though not 
chnically suspicious of lymphogranuloma, should be excised for 
diagnostic purposes 

Although the gastro-intestmai tract is nch m lymphatics 
and lymph glands, Hodgkin’s lymphogranuloma (unlike lym 
phosarcoma) rarely invades it suffiuently to give nse to 
dimcal symptoms However, should there be such involve- 
ment, the glands increase m sue so rapidly that intra abdominal 
pressure symptoms appear V6ry quickly As a rule, there is co- 
enlargement of the inguinal glands, spleen and liver WTien 
there is mtra abdominal Hodgkin’s, the course of the disease 
IS much more rapid than nhen onl} the external or mtra 
thoraac glands are mvolved 

Rarely, Hodgkin’s lymphogranuloma is confined to one 
Intra abdominal gland A case of this kind was a young man 
m the twenties, who was well until eight months before death 
His illness began with persistent pyrosis, regurgitation of 
sour fluid and hunger pam He resorted to the continuous 
consumption of bicarbonate of soda for the relief of these s>Tnp 
toms and did not consult a physician for several months Then 
he nent to Dr Phillip Shapiro who despite a negative xraj 
examination nghtfull) treated the patient for peptic ulcer 
During the course of treatment, mother x ray examination wa‘5 
made bv Dr A Peshkin and a niche was disco\crcd on the 
lesser cuntiturc of the stomach fFig 85) The patient dev cl 
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oped a severe hemorrhage and was sent to Beth Israel Hos- 
pital and was transfused Alkalosis developed which was fatal 
despite all efforts to counteract it by intravenous injections of 
calcium and parathormone Autopsy revealed a large peptic 
ulcer on the postenor wall of the stomach near the lesser 
curvature, in the pars media, and an enlarged intra-abdominal 
gland in the vicimty of the greater curvature of the stomach 
Dr A Plaut, who performed the autopsy, was immediately 
suspicious of the ulcer which, he said, did not present a 
typical picture of gastric ulcer At first, he thought it might be 
luetic, but, after a microscopical study of the inflammatory 
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Fig 85 — Pyloric ulcer secondary to lymphogranuloma of an adjacent gland 

changes in the vicmity of the ulcer and of the enlarged mtra- 
abdominal gland, he concluded that the gland was a Hodgkin’s 
gland and that lymphogranuloma of the stomach was directly 
responsible for the gastric ulcer (Fig 86) 

It IS problematical whether the ulcer in this patient was the 
direct result of localized lymphogranuloma of the stomach or 
was secondary to the Hodgkin’s gland in the region of the 
stomach 

Judging from the character of the symptoms for a number 
of months, it seems to us more likely that pressure of the gland 
on the gastric vagus was responsible for the hypersecretion 
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and hyperaadity, which did not yield to ordinary treatment 
It IS well known that pressure of a gland on the vagus will 
cause spastiaty of the gastnc vessels and bring about ischemia 
with eventual ulcer formation,^ which would apply well to the 
case under discussion In short, we beheve that the l3unpho- 
granuloma was confined to the gland and that the ulcer was 
caused by pressiure of the gland on the gastnc vagus 

Another very mteresting, rare case may be quoted In 
this instance, the lymphogranuloma was confined to the spleen 



Fig 86; — Micro photograph of aeclion of rtomach ihowlng lymphogranulo 
mitous tissue lecondan to adjacent IvTnphograuulomatoio gland 


The patient, whom we saw through the courtesy of Br 
Arthur C Linden, was a woman in the early forties She be- 
came ill with such severe gastnc hemorrhage that repeated 
transfusions were necessary She responded for a while with 
slight improvement, but eventually with none at all Her com 
plcxion grew sallow and her blood picture became confusing 
The red blood cells and hemoglobin were reduced, macrocytes 
predominated, and there was leukopenia The color index wns 
high The resistance of the red blood cells was increased 
The diagnosis ho\ered between Addison Bicrmer^s (per 
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niaous) anemia and hemolytic icterus until, a few weeks 
before the patient’s death, abdommal distenUon and visible 
penstalsis of the small intestines suggested lymphogranuloma 
of the spleen, with involvement of the small intestines We 
expressed this opinion but not with sufficient emphasis to 
prevail against the diagnosis of the hematologist, namely, that 
the condition was an atypical hemolytic icterus, and so splen- 
ectomy was performed 

The spleen proved to be an immensely enlarged, very hard 
organ It was unhke the spleen of hemolytic icterus, however, 
in that It was not filled with blood that could be squeezed out 
After a microscopical examination, Doctors A Plaut and Paul 
Klemperer agreed that the condition was a peculiar prolifera- 
tion of the reticulo-endothelial portion of the spleen, but would 
not commit themselves to say that the spleen was absolutely 
characteristic of Hodgkin’s disease 

Surpnsingly, the patient’s immediate response to the splen- 
ectomy was very favorable The red blood cells increased in 
number and the hemoglobin improved For a few days, it 
looked as though the removal of the spleen had established the 
hematologist’s diagnosis Suddenly, however, the patient 
developed another gastric hemorrhage, which was uncontrol- 
lable so that she died 

The microscopical findings in Hodgkin’s lymphogranuloma 
are not always characteristic, and the only outstanding feature 
in a number of cases is proliferation of the reticulo-endothelium 
Moreover, in localized Hodgkin’s disease of the spleen there is 
seldom evidence of the disease elsewhere in the body So we 
feel justified in the conviction that this patient’s disease was 
lymphogranuloma of the spleen 

The Blood Picture — ^The blood findings are not character- 
istic In a large percentage of cases, there is marked poly- 
morphonuclear leukocytosis, but this is variable, at one stage 
of the disease there may be 30,000 to 50,000 leukocytes, with 
80 to 90 per cent polymorpfaonuclears, while at other times the 
leukocytosis and polymorphonucleosis are most moderate 
Abnormal white cells are exceptional 
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Eosinophils may be present in moderate or high degree 
We have encountered cases with 8 to 12 per cent eosmophils, 
but cases have been reported of between 40 and 68 per cenL 

The hemoglobm is more reduced than the red blood cells, 
which are not generally distorted except for vacuolization cor 
responding to the reduction in hemoglobin The blood plate- 
lets are not reduced 

The most conspicuous feature of the blood picture is a 
marked reduction m lymphocytes, though occasionally lympho- 
cytosis IS encountered 

When the bone marrow is mvaded, the blood picture is 
sliU more confusmg, in that it simulates subleukenuc leukemia 
or leukemia In a senes of 127 cases reported by Craver and 
Copeland,^® 27 had some involvement of the bone, espeaally 
of the spme and pelvis, of either the osteoplastic or osteolytic 
type. Spontaneous fracture was not present, but collapse of 
the vertebrae was frequent This extensive bone involvement 
would undoubtedly be responsible for the severe pain in the 
lumbar regions and m the long bones expenenced by some 
patients and probably explains the appearance m the blood of 
many immature white cells, with myelocytes so predormnant 
m some cases as to simulate myelogenous leukemia When the 
bone marrow is very extensively involved, the blood platelets 
may be reduced to a degree to cause hemorrhagic diathesis 

One of our cases was a young adult of twenty five, who 
came In not long ago because of severe pain in the feet He 
complained also of loss of weight, poor appetite and general 
weakness Physical examination revealed marked tenderness 
over the lower extremities, particularly on deep pressure over 
the calf muscles, and enlargement of the inguinal glands and 
spleen The roentgenological examination of the chest revealed 
enlarged mediastinal glands The blood picture showed an 
increase m the white cells with a predominance of poljTuorpho- 
nudears The absence of inonocytes differentiated the condi 
tlon from infectious mononudcosis, the case being one of the 
rare type, known as Ziegler^s lymphogranuloma The patient 
has greatlj improved under x ray treatment 
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Prognosis and Treatment — The duration of Hodgkin's 
lymphogranuloma is from six months to fifteen years Some 
cases terminate as lymphosarcoma and others as leukemia, but 
these instances are exceedingly rare A few cases die of inter- 
current tuberculosis 

Remissions are common, with or without treatment 
Rest and nutritious diet are essential The daily muscular 
injection of cacodylate of soda in slowly ascending doses from 
0 05 to 0 3, then recedmg, is benefiaal m some cases, or, if 
Fowler’s solution is preferred, it should be administered be- 
ginning with 1 drop three times a day, increasing by 1 drop a 
day, until 10 drops are taken three times daily If the pa- 
tient does not tolerate arsenic well, as indicated by gastro- 
intestinal symptoms or by pigmentation of the skin, this treat- 
ment should be discontinued at once, otherwise it is to be 
repeated, a rest of one month occurnng between courses 
The most successful method of treatment is x-ray therapy, 
supplemented by medicinal measures Particularly dunng the 
first stage of the disease, x-ray therapy has a most favorable 
effect in prolonging hfe 

Leukosarcoma — ^Leukosarcoma derives its name from 
the fact that the invaded gland has the clinical and often the 
pathologic characteristics of sarcoma, accompanied by a very 
marked leukocytosis with a sufficient percentage of immature 
white cells for the blood picture to simulate leukemia How- 
ever, the unmature white cells do not reach a percentage high 
enough to substantiate this suspicion 

The chnical mvolvement may be localized for a long time, 
being confined to a gland or group of glands m one location, on 
the neck, near the parotid gland, or mtrathoracically Rarely, 
it is diffuse, being marked by leukosarcomatous areas scattered 
over the skin Of all the hematopoietic diseases, invasion of 
the skin with small tumefactions of the nature of the disease, 
is most common in leukosarcoma When only one group of 
glands, including the parotid and lacrimal, is involved, the 
disease is known under the name of the author who onginally 
described it, that is, Mikulicz disease 
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active changes so that the gland enlarges and hardens This 
reaction may be confined to the reticulo-endothelium, or it 
may spread to the corticomeduUary portion obhterating the 
sinuses and replacing the lymphatic structures with connective 
tissue Sometimes the capsule of the gland is also affected 
Silicosis, Antliracosis, Ohalicosis — Adenopathy due to 
the absorption of foreign substances by the reticulo-endothelium 
IS found most frequently m stone cutters, brick and mine 
workers Almost every adult, however, absorbs dust and coal 
particles so that in everyone some degree of anthracotic glands 
in the hilum is present, without clinical sigmficance In the 
occupabonal diseases, a greater quantity of foreign substance 
IS taken up by the respiratory tract, especially by the bronchi, 
leading to changes in the parenchyma of the lungs and bronchi 
If tliere is very marked involvement of the glands, those m the 
hilum are most often affected, the glands becoming as large as 
a hazelnut or walnut They may be so diffusely affected as 
to simulate tuberculous glands or mediastinal carcinoma 
They rarely grow large enough, however, to cause pressure on 
nerves or vital organs, and are generally accidentally dis- 
covered durmg a routme x-ray examination of the chest 
Metabolic Disturbances — Gaucher’s Disease — Certain 
disturbances in metabohsm, particularly pertaining to lipoids, 
give nse to enlargement of the spleen, with or without glandu- 
lar involvement elsewhere in the body 

Gaucher’s disease is prominent in this group It is usually 
congenital and familial, seldom hereditary The lipoid, kerasm, 
which belongs to the cerebrosides, is stored in foam cells of 
large size known as Gaucher cells Accordmg to Ludwig Pick, 
these cells are derivatives of the reticulum cell, especially of the 
spleen, liver, lymph glands, bone marrow, tonsils, and the 
lymph tissue of the intestines, lungs and cerebral cortex 

The disease is commonest in the Jewish race and is more 
often encountered in the female than in the male The onset 
is insidious, the enlargement of the spleen bemgso gradual that 
it gives nse to very few s5nnptoms By the time the patient 
consults a physician it may fill almost the entire left side of 



LYUPHADENOPATHY, A CLINICAL rNTERPRETAIION 687 


the abdomen Irrespective of size, the patient expenences no 
spontaneous pam and none on palpation 

Pigmentation of the exposed skm, due to hemosiderin as a 
result of the mcreased blood destruction, is present in 50 per 
cent of the cases Another important finding is pmguecula, 
or a yellow, wedge-shaped discoloration of the sclera or con 
junctlva, which is characteristic, though not significant if 
absent Definite hemolysis is demonstrable m some cases, by 
the diminished resistance of the red blood cells 

A typical symptom, and one that should be inquired into if 
the patient does not volunteer the mformation, is discomfort 
m the extremities This is sometimes mistaken, m children, 
for '‘growmg pams” or, if the pains are severe, for osteo 
myelitis It is caused by increased subcortical pressure 
X Ray examination will demonstrate definite changes of oste- 
olysis, and an irregularity of the cortex, m most cases 

If the hver is involved, the patient develops hyperchrome 
anemia with leukopenia and a reduction in blood platelets 
With this reduction in blood platelets, hemorrhagic diathesis 
appears Occasionally, instead of leukopema, there is lympho- 
cytosis, as m three cases descnbed by Enzer^® and m one case 
reported by Anderson Anderson’s case was most interest 
mg because it was actually hereditary The hpophages stain 
blue With Mallory’s tncolored stain 

Splenectomy is generally advised as the treatment of choice 
However, removal of the spleen cannot be regarded as a 
curative measure for the reason that this disease also affects 
the reticulum in every part of the body Indeed, one must 
be very cautious in recommending splenectomy because should 
there be bone mvolvement such a procedure will aggravate the 
condition A very careful examination of all bones must be 
made, therefore, before the radical advice of splenectomy is 
Si'en and then it should be earned out only if local symptoms 
m the abdomen and hyperchrome anenua, with sjnmptoms of 
hemorrhagic diathesis, are present 

If splenectomy is contrdndicated, x ray therapy should be 
carried out Should anemia be a prominent symptom, pallia 
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tive treatment should be the following Large doses (10) of 
iron and ammonium citrate three to five tunes daily for a 
period of six weeks, followed by six weeks m which the iron is 
supplanted by 0 05 cacodylate of soda intramuscularly once 
daily, after which treatment is discontinued for a month 

If here is leukopenia, hver should be given by mouth as a 
food In severe cases with hemorrhagic diathesis, the patient 
should receive intramuscular injections of hver, 3 cc once 
every three days and, in addition, one-half pound of calves 
liver daily or two ampules three tunes a day 

Niemann-Pick’s Disease — ^In 1914, Niemann reported 
a case with an unusual clinical picture The patient was an 
infant girl, seventeen months of age, with a pale brown, almost 
waxy though not icteric colonng, an immensely distended 
abdomen due to a massive spleen and hver, shght asates, and 
edema of the eyelids and feet The blood picture was normal 
Autopsy showed an enormously enlarged hver and spleen, as 
well as other enlarged intra-abdommal lymph glands The 
glands were soft and had a pecuhar yellow color The kidneys 
and cortex, also, were strikingly yellow Microscopically this 
color was found to be due to large, irregularly outhned cells 
with small, round nuclei and many vacuoles The body of the 
cell stained a dark, dirty red with Sudan III, indicating a 
lipoid content Niemann concluded that the disease was 
closely related to Gaucher’s disease Later, Ludwig Pick had 
an opportunity to study several cases most thoroughly and as 
a result of his confirmation of the findings of Niemann, the 
disease became known as Niemann-Pick’s disease 

It is rarer than Gaucher’s disease, occurs only in children, 
and predominantly in Jewish children, especially in the female 
It IS congenital and famihal and is essentially an internal 
xanthomatosis, affecting practically every organ that has an 
endothelium but with its greatest predilection for the spleen, 
hver and lymph glands 

The superfiaal glands are usually enlarged The internal 
lymph glands attam a much greater size, especially those 
around the liver and the head of the pancreas, the spleen and 
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mesentenc glands The thymus is almost invanably mcreased 
in size The bram may be mvolved so that idiocy develops, 
some authors consider that there is a close relationship between 
Niemann Pick’s disease and Tay Sachs’ disease (amaurotic 
idiocy) 

The affection is invanably accompamed by leukocytosis, 
in contradistinction to the leukopema of Gaucher’s disease 
Because of the lipeima, the blood serum is cloudy The choles 
terol content of the blood is elevated, sometimes to as much as 
650 mg in 100 cc, but a normal cholesterol content does not 
exclude the diagnosis 

Microscopically, diagnosis is established by the demonstra 
tion of charactenstic foam cells filled with a hpoid which, dur 
ing life, IS obtamed only by puncturing the bone marrow or 
spleen, preferably the latter The Niemann Pick cell, unhke 
the homogeneous Gaucher cell, is filled with small, round 
droplets in mulberry like cnistations 

Pathologically, the glands includmg the thymus, as well as 
the lymph follicles of the intestinal mucosa are yellow due to 
the presence of the large, pale yellow Niemann Pick cells The 
hpophages stain a dirty, grayish blue with MaUorys tn- 
colored stain The chemical reactions of the products of 
metabolism that are deposited in the large Niemann Pick cells 
are phosphalids, the basic hpoid of the disease 

The general framework of the lymph node remains mtact, 
but the lymphoid tissue is replaced by foam cells to a large 
extent Phosphatid deposits in the suprarenals affect the cor 
lex but not the medulla, mvariably causing enlargement of 
the suprarenals A similar process may be found m the 
pituitary and ovary 

It IS eMdent from Pick’s^* pathologic descnption that not 
only are the glands involved in the storage of hpoids but 
practically all the tissue elements as well An explanation for 
this IS offered by Pick in the fact that in infancy the macro- 
phage system is widespread ivith hpoid storage occumng in 
many additional places after the natural storage locations are 
loaded 
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Splenectomy may afford temporary relief and x-ray therapy 
may prolong bfe, but the disease is a progressive one, generally 
terminating fatally in childhood 

Xanthoma Diabeticorum — Xanthoma diabeticorum is 
occasionally accompanied by enlargement of the external, often 
of the internal lymph glands It is well known that diabetic 
coma IS sometimes preceded by violent abdominal cramps 
simulating an acute surgical condition m the abdomen Many 
theories have been advanced, one of the most plausible being 
that of pancreatic neuralgia There is no doubt, however, that 
acutely enlarged intra-abdominal l5Tnph glands may be the 
cause of these violent pains in some cases of diabetes melhtus 
If the mediastmal glands enlarge, they may suppurate and 
give rise to suppurative mediastinitis with fatal termmation In 
rare cases the glands in the mediastinum or those adjoining the 
pleura suppurate and cause gangrene of the lung and empyema 
Carcinomatous Adenopathy — Primary caranoma of the 
lymph glands is almost unknown Therefore, when there are 
carcinomatous glands they are to be considered secondary to 
carcmoma of some organ The cancer cells are detected first 
in the sinuses of the gland, though they very quickjy invade 
every portion of it with a tendency to break through the cap- 
sule and adhere to adjacent tissues 

Carcinomatous mtra-abdorainal lymph glands secondary to 
carcinoma of the colon or stomach tend to suppurate, but the 
glands in the thorax rarely suppurate unless there is a perfora- 
tion of the esophagus with mvasion of the adjacent glands, m 
which event suppurative mediastmitis develops 

Occasionally, there is such widespread invasion of the 
glands that the inguinal, axillary and even the cervical glands 
are mcluded, simulatmg lymphosarcoma The primary lesion 
may be so concealed as not to be accessible to clmical diagnosis 
Only on the postmortem table may a small cancer be found on 
the postenor wall of the stomach, m a bronchus, prostate, thy- 
roid or suprarenal gland 

In carcinoma of the stomach, a supraclavicular gland on the 
left side near the inner border of the sternocleidomastoid 
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(Virchow gland) may be the only one to be carcmomatous If 
there is an anomalous thoraac duct on the right side, the 
Virchow gland may be found on that side 

Palpation of the superficial glands, m most cases, reveals 
the diagnosis They are irregular and hard, not tender, and the 
overlying skin is not reddened and is only partially adherent 
It is very important to remember that m many cases, par- 
ticularly in carcmoma of the colon or adnexa, the glands in the 
culdesac are enlarged and easily detectable by digital rectal 
examination 

If one encounters enlarged cervical glands that biopsy 
proves to be carcmomatous, and no lesion can be demonstated 
m any organ, one should search carefully for a primary car- 
cinoma in one of the tonsils because caranoma may long exist 
there before giving nse to s3Tnptoms 

From the practical standpoint, it is essential to remember 
that when there is carcmoma of an organ, particularly of the 
stomach or colon, the surgeon may find enlarged adjacent 
glands and so be dissuaded from a radical operation As this 
enlargement may be purely inflammatory in nature, it is advis 
able for the surgeon to excise the most suspiaous gland for 
immediate pathologic exammation If no cancer cells are 
found, the radical operation should be continued to give the 
patient the benefit of the doubt 

VL ADENOPATHY SECONDARY TO PRIMARY HEMATOPOIETIC 
DISEASE 

Myelogenous Leukemia — ^Whereas m acute myeloblastic 
leukemia, there may be only moderate enlargement of the 
cervical glands, accompanying an ulcerative condition of the 
mouth, in myelogenous leukemia, although pnmarily a disease 
of the bone marrow, coaffection of many of the external glands 
is not an uncommon feature The lymph organ most affected 
IS the spleen In fact, the largest spleen next to that in 
Gaucher’s disease or that assoaated with thromophlebiUs of 
the splenic vein, is encountered in this disease Most of the 
supcrfiaal glands are enlarged, particular!) the inguinal and 
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axillary glands, less frequently the cervical glands The 
thoracic and intra-abdominal glands, however, are almost never 
enlarged 

The disease was formerly called “mixed leukemia,” mean- 
mg myeloid leukemia and lymphatic leukemia This was a 
misnomer, however, because the excised gland does not show 
evidence of a production of unmature lymphocytes as in 
lymphatic leukemia In reality, there may be evidence of 
myeloid cell proliferation or myeloid cells brought to the gland 
through the circulation 

This differentiation in names is not purely academic be- 
cause the glandular enlargement in lymphatic leukemia yields 
very rapidly to x-ray and radium treatment, whereas that 
accompanying myelogenous leukemia reacts much more slowly 
to treatment 

The blood picture is characterzed by a marked increase in 
white cells, which are predominantly myelocytes Occasion- 
ally a few myeloblasts are seen There is a reduction in hemo- 
globin and in the number of red blood cells which are often 
deformed The hemoglobin is not reduced in proportion to the 
reduction in red blood cells The platelets are reduced in 
number, sometimes to such a degree as to be responsible for 
hemorrhagic diathesis The blood picture very often changes 
in the course of the disease so that the leukocytosis gives way 
to a normal number of white cells, although abnormal white 
cells (myelocytes) continue to predommate Very rarely, 
there is subleukemia 

Remissions are not uncommon but are usually of very bnef 
duration Many of these patients die of an intercurrent dis- 
ease If they do not, the disease progresses gradually to a 
fatal termination within one to five years Appropnate A;-ray 
treatment prolongs life, the patient being perfectly comfortable 
during remissions, but careful examination of the blood will 
show but a moderate decrease of abnormal white cells (myelo- 
cytes) and always some anemia Cases have been reported 
lasting as long as ten years 

Occasionally, extremely active *-ray treatment over the 
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spleen causes a rather quick dinunution in size, but this is 
fraught with danger In one case given overactive x ray treat- 
ment before admission to Beth Israel Hospital such changes 
were produced in the spleen that it ruptured causmg general 
pentoDitis and death within twenty four hours, confirmed by 
autopsy 

STATUS LYMPHATICUS 

Although the first appreaation of the clinical significance 
of status lymphaticus is generally attnbuted to von Neusser, 
credit should really be given to Noms for first having recog 
nized It as a pathologic entity 

In 1905, Noms noticed that death due to tnvial causes, 
such as a minor operation or unexplained drowning usually 
occurs in individuals of a peculiar status These persons are 
very frail, the skin hght, and, in the young, there is pre 
dominance of lymph follicles, nodes and glands, both externally 
and internally Microscopically, these lymph glands and nodes 
show a predominance of mature and large lvmpho<^des, and 
a paucity of reticulum 

Noms presented these findings in an address before the 
Neu York Academy of Medicine and wrote a personal letter 
to von Neusser in which he called attention to status lym 
phaticus as a pathologic entity and requested him to study it 
clinically Von Neusser’s answer was a brilliant article^'* on 
“status thymicolymphaticus,” in which he stated that the 
clinical diagnosis of this condition must be substantiated by 
postmortem findings of a failure of involution of the lymph 
nodes and lymph follicles in those parts of the body where com 
plete involution is rightfully to be expected 

For a long time, the terms “status lymphaticus” and “status 
thjTnicolymphaUcus” were used interchangeably The> are not 
synonymous, however, inasmuch as in every case of status 
lyonphaticus th^re need not be a persistent thymus, and the 
persistence of the thymus beyond the normal age wnth an in 
crease in its size docs not, from the pathologic standpoint 
necessarily indicate status lymphaticus Hammar,®^ Green 
wood and Woods Young and Turnbull, * and other authors. 
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have shown that in many cases a thymus is larger than normal 
and present at a time when it should have involuted, yet the 
most thorough search will reveal no deviation from normal in 
any of the other lymphatic structures 

In 1918 , Symmers°® contnbuted further valuable pathologic 
data to the subject of status lymphaticus, and, m 1928, 
Manne®"* defined it as follows “Status lymphaticus is a con- 
stitutional defect, usually congemtal though it may be acquired, 
dependent upon the inadequacy of the suprarenals, sex glands, 
and autonomic nervous system and assoaated with lowered 
resistance or increased susceptibihty to a great variety of non- 
specific physical and chemical agents Anatomically, it is 
characterized by delayed involution or hyperplasia of the thy- 
mus Hypertrophy of the lymph glands and lymphoid tissue 
of the various organs, underdevelopment of the chromaffin 
gonads (suprarenal cortex, interstitial cells of the testes and 
ovanes), and the cardiovascular system, and certain peculi- 
arities of external configuration ” 

This definition fully corresponds to pathologic findmgs and 
is most acceptable from a clinical standpoint The only 
modification that we would suggest is that it seems to us 
essential to remember that the “congenital type” of status lym- 
phaticus is, to a large extent, actually acqmred The lymphabc 
nodes, glands and tissues, as stated above, are nature’s first 
Ime of defense in case of mfection, even durmg intra-utenne 
life Hence, when there is an intra-uterine infection, the 
entire Ijmiphatic system responds in defense of the fetus and 
the child IS bom with a nch lymphatic system including en- 
larged lymph nodes and glands In substantiation of this 
conception may be offered the fact that congemtal lues, which 
IS due to an mtra-uterme infection, is most often encountered 
in individuals of lymphatic status 

The weakness of the infant who has undergone any intra- 
uterine infection is responsible for further infection after birth, 
both of the respiratory and gastro-mtestinal tracts, as well as 
of the glands of mtemal secretion, with a corresponding in- 
fluence on growth and habitus The child generally develops 
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into a very tall, thin individual with a silky, sensitive skin, 
sparse hair femininely distributed in the male, sunken abdomen, 
small heart, narrow aorta, obtuse eplgastnc angle, and, occa- 
sionally, a fioaUng tenth nb, m other words, mto a status 
asthemcus which, m the presence of enlarged glands, consti- 
tutes status lymphaticus 

The approach of puberty is marked by nervous irritabflity 
and fatlgabflity, as well as by evidence of neuroorculatory 
asthema due to the narrow aorta and small, drop heart m many 
of these people The thymus, instead of tmdergomg mvolu 
tion, may persist and actually increase in size The tonsils and 
adenoids are enlarged and subject to repeated mfection Death 
may occur suddenly as the result of unexpectedly shocking 
news, either good or bad, dunng a minor mfection, durmg a 
minor operation, or while a vein is being punctured to obtain 
blood for examination We recall one case, a tall young man 
of seventeen years, who, m the course of pneumonia, developed 
empyema As he was being prepared for the operation, and 
before the anesthetic was given, the surgeon punctured the 
pleura in order to verify the diagnosis As the needle went m, 
the patient went out 

In most of these cases, microscopical study of the remains 
of the thymus and other glandular structures furnishes the 
only due to diagnosis In the opinion of Symmers, death is 
due to anaphylactic shock This shock and its preceding 
allergic manifestations are the result of the absorption of 
necrotic tissue from the glands This conception is upheld 
by Waldbolt,“ whose postmortem studies have revealed 
markedly dilated capillanes m the lungs, liver and other organs 
of persons whose death has come about through some trivial 
cause, just as In animals whose death is due to experimental 
anaphylactic shock In some Instances, Waldbott found 
petechial hemorrhages in the heart, pleura and lymph glands, 
in others, there was dilatation of the entire nght side of the 
heart 

From the foregoing, it ma> appear that a very clear-cut 
pailiologic and dinlcal picture charactenzes status IjTnphaticus 



^ HELD, A ALLEN GOLDBLOOM 

This IS true in a majority of cases However, it is not 
always so 

Many individuals of typical status asthenicus are not 
doomed to sudden death by minor causes, even when they have 
a narrow aorta and a drop heart Such persons may, by proper 
physical and mental regime, reinstate themselves to effective 
capacity, sometimes actually to the point of going through 
both physical and psychical trauma with immunity, as so well 
demonstrated dunng that great mass experiment, the World 
War In our anxiety to prevent unnecessary risk, therefore, 
it IS erroneous to consider all these individuals as liable to a 
sudden exitus from some trivial cause, for, by so doing, we 
may inadvertently include many persons not in danger, whose 
morale should not be lowered, and even interfere with a 
necessary operation without which the patient may lose his life 
It IS equally important, on the other hand, to be protectively 
cautious for the person who has none of the external manifes- 
tations of a status lymphaticus but who, nevertheless, actually 
belongs to this group 

Von Neusser, with his superkeen clinical insight, has fur- 
nished the clue by which to make a clinical distinction of 
status lymphaticus To determine whether or not a person is 
really of this status, one must study the manner in which his 
vital organs respond functionally to the ordinary and, espe- 
cially, to the extraordinary demands of life 

To illustrate, if an individual during puberty and early 
adult life responds to disease with lymphocytosis instead of 
polymorphonucleosis, that person undoubtedly belongs to the 
status Ijmiphaticus group, this is indicated in the overproduc- 
tion of mature lymphocytes by his lymph glandular apparatus 
Again, those who develop glandular fever, generally chil- 
dren, and infecUous mononucleosis, usually adults, belong 
largely to this group That is, the lymph glands are hyper- 
active, so that the individual has a true lymphatic status not m 
the fact that his glands are enlarged but because their hemato- 
poietic function IS abnormal 

Some individuals m the status lymphaticus group develop 
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neutropenia or a complete disappearance of the neutrophils 
from the blood, with symptoms of ulcerative stomatitis or 
ulcerative areas in other mucous membranes as a result of the 
administration of certain drugs, particularly the arsenical 
preparations, nomnjunous to persons of normal status As a 
rule, the external appearance presents some of the mamfesta- 
tions of status lymphaticus, but not always It is, therefore, 
important, when mtending to administer arsphenamine, dim 
trophenol, or amidopyrine, first to study the blood of the pa 
tient to see that there is no lymphocytosis It is quite likely 
that even normal children who do not tolerate arsemcal prep 
arations and amidopyrme are still in a state of hyperactivitj 
of the lymph glandular apparatus 

We have seen two cases of arsphenamine neutropenia 
Both patients were adult males of the status lymphaticus t 3 rpe 
— tall, thin and frail, with a feminine distnbution of hair Fol 
lowmg treatment by transfusion and hver extract, both 
recovered 

A third case, encountered while this paper was in prepara 
tion, was a young girl of thirteen, who, as a result of dmitro 
phenol poisoning, developed stomatitis and ulceration of the 
pharynx, with h 3 q>erpyrexia, accompanied by the following 
blood picture Red blood cells 4,600,000 , 84 per cent hemo 
globin, 180,000 platelets, 100 per cent small, mature lympho- 
cytes, and a complete absence of neutrophils This young girl, 
who weighed 230 pounds, was a typical status thymicolym- 
phaticus 

It has been our expenence that agranulocytic angina, in 
eluding ‘dysplastic granulocythemia” (Weiss and Gold 
bloom““) has a predilection for individuals of status lym 
phaticus 

WTicn the thymus is responsible for the death of an indi 
Mdual in the course of a mild infection, or while bathmg it is 
not that gland per sc that causes death by pressing on the 
mediastinum to produce asphyxiation, but its failure to cease 
functioning as a producer of IjTUphocyles This is demon 
stntcd b> the fact that when the thxmius in these casas is 
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examined postmortem, it is mvariably found to be very nch in 
lymphocytes 

In some individuals, status lymphaticus may reveal itself 
by the presence of an extremely slow heart rate, little influ- 
enced by exercise although accelerated by atropin This slow 
heart beat is due to a persistent stimulation of the vagus, 
attributed to thymus activity by many authors who routinely 
class younger individuals with a slow pulse in the status lym- 
phaticus group Unexplained death due to drownmg is also 
looked upon as due to a sudden cessation of heart beat on 
account of overstimulation of the vagus 

In addition to its direct effects, a large thymus may have an 
mdirect effect, for instance, a persistently hyperactive thymus 
may be a factor in the development of thyrotoxicosis This is 
of the utmost clmical importance because such an individual 
responds poorly to thyroidectomy unless the th 3 mius, also, is 
operated upon Von Neusser has attributed the moderately 
slow instead of the increased pulse in some cases of thyro- 
toxicosis to the vagus effect of the thjmius on the heart An 
enlarged th 3 mius, with or without thyrotoxicosis is, of course, 
usually diagnosticable by means of the x-ray It is to be 
remembered, however, that during the flrst years of life the 
th3mius IS demonstrable in most cases without symptoms, so 
that roentgenological evidence alone is not sufficient for a diag- 
nosis of status thymicolymphaticus 

When the lymphatic status tends to influence the glands of 
internal secretion, there are usually wammg manifestations 
If the adrenal cortex is unduly influenced the patient has an 
extremely low systohc pressure (always below 100) and is sub- 
ject to fainting spells He suffers, also, from actual h 3 fpo- 
glycemia, with a craving for sweets that viaously cannot be 
tolerated A minor operation, or the shghtest infection, in 
such an individual almost inevitably produces fatal hypo- 
adrenalemia In other persons, the suprarenal glands may be 
so sensitive that any mild mfection causes a bactenal invasion 
of these glands, followed by necrosis, as shown at autopsy 
Most cases of Addison’s disease, also, are mdmduals of this 

status 
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Another pathologic condition of status lymphaticus that 
occasionally causes sudden death is hyperplasia of the vagus 
nucleus m the medulla oblongata, manifestmg itself during life 
by instability of cardiac action Such individuals have a per 
sistently slow pulse, sometimes only 40 beats a rmnute, almost 
unaffected by exerase There is marked respiratory irregu 
lanty, particularly dunng sleep, m fact, death is apt to occur 
when the individual is asleep, particularly dunng childhood or 
puberty In other persons, death occurs dunng a cold bath 
or upon the receipt of sudden news, being directly attnbutable 
to an abnormal vagus response on the part of the arculatory 
or respiratory apparatus 

Occasionally, m addition to the narrow aorta there are 
narrow coronary vessels which, even dunng early adult hfe, 
insuffiaently nourish the heart when it is under moderate 
physical strain so that the patient suffers from precordial pam, 
pain m the left arm, and tachycardia on the least exertion, 
succumbing at an early age — perhaps in the twenties — to 
coronary thrombosis Postmortem examination of the soldier, 
the runner, or the hghtweight pnze fighter who has died sud 
denly will often reveal not only a narrow aorta and narrow 
coronary vessels, but, also, enlarged paratracheal lymph glands 
and an incompletely involuted thymus In other words, the 
combination of status lymphaticus and hypoplastic blood 
vessels is the cause of death, not merely hypoplasia of the 
blood vessels In some cases, reported by von Neusser, lym 
phatic infiltration of the bundle of His is present. Von Neusser 
called attention, too — remarkably, long before the era of the 
Wassermarm reaction — to the fact that luetic aortitis is most 
frequent in mdividuals of the status lymphaticus group having 
a hypoplastic aorta, a chmcal observation later confirmed by 
Symmers in a study of pathologic material 

SUMMARY 

1 An attempt has been made to classify the adenopathies 
according to structural changes in the gland and the functional 
disturbances caused b> such structural changes 
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2 The two most important portions of the gland, that is, 
the corticomedullary with its lymphocytic elements and the 
reticulo-endotheuum with its multiplicity of functions^ were 
discussed and the diseases common to the lymph glands were 
described from the angle of disturbed function in each of these 
parts 

3 In most adenopathies, particularly toward the end, in 
whatever part the affection may have started, there is usually 
coinvasion of the other portions of the gland Not mfre- 
quently the hematopoietic system, which is an mtegral part of 
the lymph gland, is involved Hence, from the standpoint of 
pathologic study, which is usually of the end-result, this classi- 
fication may seem artificial However, it is felt that the study 
of the eftect of a disease of an organ must be appreciated from 
its inception and this can be done only if the disturbed func- 
tion of the original part is understood 

4 That very difficult chapter in medicine, namely, status 
lymphaticus, has been discussed not only from the standpoint 
of external appearance but, also, from that of disturbed func- 
tion An effort has been made to show that status lymphaticus 
IS not always congenital but rather, in the vast majority of 
cases, acquired through some intra-uterine infection that has 
given rise to enlargement of the glands at that time and later 
to poor physical development In the determination of whether 
or not an individual is in the status lymphaticus group, the dis- 
tnbution of the lymph glands and their effect upon arculatory, 
respiratory, internal secretion and hematopoietic function is 
more important than external appearance 
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chances of recovery In the malignant group are carcinoma, 
linnphosarcoma, leukemia, Hodgkin's disease and mycosis 
fungoides 

In the benign group we consider only tuberculous lymph- 
adenopathy and infectious mononucleosis Syphilitic lymph- 
adenopathy IS seldom of importance per sc, and need not 
be discussed here The other inflammatory and metabolic 
lymphadenopathies are chiefly of interest from the diagnostic 
viewpoint, the treatment usually being obvious and not sepa- 
rable from the treatment of the disease as a whole, once the 
diagnosis is made 

Of the malignant lymphadenopathies, Hodgkin's disease, 
lymphosarcoma, leukemia, and mycosis fungoides may be 
regarded at present as practically inevitably fatal There- 
fore, the treatment should be planned with the purpose in mind 
of secunng the best possible palliation It is important to 
recognize those cases which tend naturally to run a longer 
course than the average, and m such instances to refrain from 
doing something that may shorten the course Individualiza- 
tion, close observation and accuracy in treatment are requisites 
to successful palliation 

In all of tins particular group of lymphadenopathies ex- 
ternal irradiation by A.-rays or radium is the mam resource 
This has been carried out m the past mainly by exposing 
separate local areas of the body to the source of radiation 
Another mode of irradiation has attracted mterest in recent 
years, namely, irradiation of the entire body (teleroentgeno- 
therapy, spray treatments, Heublein method) ^ ^ ^ This 
method has furnished very encouraging results in these radio- 
sensitive processes, and will probably come into more general 
use 

Various adjuvants are of considerable importance in this 
group Arsenic, iron, sunlight, transfusions, may be of great 
aid Rest, alone, may be the treatment of choice, at times, for 
many cases in this group, and is always one of our best allies 
in combating the symptoms Vanous expenmental methods, 
such as the use of gland filtrates and avian tuberculin in the 
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treatment of Hodgkin^^ disease, are regarded without tht 
-^cope of this discusMon 

TUBERCULOtrS LYMPHADKmTI*^ 

WTifle a generalized form of tubc^culou^ du^ci'^t of thi 
Ijinphatic s^'stem is known, it is compiraU\*cU mn \\ ith few 
exceptions tuberculosis of the Kmph nodc^ produce^ tnhrge- 
ment m onl\ one group or a few assoaitcd groups of nodis 
one group nearl} alone's predominating There i'' seldom in\ 
e\adencc of tuberculosis elsewhere The textbook description 
of nodes that arc malted together, of softening from ciseition 
and of sinus formation can b\ no meins Ik applied to thi 
majontj of cases, if eirl} duignosis arc to be mndi In fnU, 
the earl} diagnosis of tuberculous hmphidcnopith\ in difttr 
entiation from other adenopathies, binal or malignant must 
rest almost solclv on biops\ The differentiation from llodg 
kin 5 disease is pnrticuhrlj difficult, at times c\en with the aid 
of adequate biopsy matcnnl The more experienced the p ith 
ologist, the more cases arc seen in which decision is resincd 
in differentiating between tubcrailosis and Hodgkin’s diseasL 
of an excised lymph node 

Once the dngnosis of tuberculosis is established the choici 
of treatment lies between three methods 

1 Surgic<il removal 

2 A prolonged course of natural or artificml htllothcnp\ 

3 Irradiation with x rays 

In suitable cases and in the hinds of experienced opera 
tors surgical extirpation offers cxccllcnl rL*siiiis, and must bo 
particularly considered when it is ncccssarj that tlu patient 
be speedily rid of his discxsc and returned to economic use 
fulness However, such operations ire usually (lisfignrlng and 
seem unfortunate in cases occurring in children and >oung 
women It is not uncommon, moreover, for surgical removal 
of tuberculous nodes of the neck to result in imp ilrmi nt of thi 
spinal acccs5or> nerve 

The ideal method of Imtmcnt of tuberailniis nixies would 
seem to be the sime ns has liecn shown to I>c so iKncfirhl for 
bone and joint tuberculosis / c , prolonged sanatorium can 
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includjng methodical exposure of the whole body to sunhght 
and the quartz lamp Much can be done for many patients 
along similar lines at their homes One important point to 
keep in mind is that if tuberculous nodes are exposed to exces- 
sive amounts of sunhght in the beginning, they may break 
down It IS probably best to shield the diseased area at first, 
allowing sunhght to reach only the other parts of the body and 
to increase the dose of sunhght to the diseased area gradually 
Either by itself, or, preferably, in combination with rest 
and general heliotherapy, may be pursued the method of treat- 
ment by ar-rays This method requires patience and a con- 
fidence in reassunng the patient in the face of apparent lack 
of results in the early weeks of treatment The doses of a;-rays 
should be small, not over 100 r of high or low voltage at a 
time It has seemed to the writer that it is best to await the 
results of one dose for at least two to four weeks before re- 
peatmg In this way there is less chance of causing too mas- 
sive a breaking down of the nodes When a smgle node softens 
and becomes fluctuant, it may be possible to avoid the forma- 
tion of a large sinus by repeated aspiration of the broken down 
material, thus rehevmg tension on the skin If this is done, 
the needle should be mtroduced from the side, so as to spare 
that part of the skin l 3 nmg directly over the node Usually 
a small sinus will form at one of the sites of puncture, but as 
a rule will heal within a few weeks 

Larger doses of x-rays, such as 300 to 400 r, even if only 
with low voltage (130 to 140 kv ) are quite likely to cause 
massive breaking dovra, with consequent discomfort, forma- 
tion of large sinuses, delayed healing, and possible danger to 
the patient’s health In this event it would seem that the 
danger of rupture into a vem and mihary dissemination would 
be greater than in cases not thus comphcated 

CHRONIC LYMPHATIC LEUKEMIA 
The term “leukemia” covers a wide range of disease proc- 
esses At one extreme they approach closely to, and probably 
merge with, vanous infectious and reactive states At the other 
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extreme they assume the form of highly mahgnant true neo 
plasms Borderhne and transitional cases are foimd, linkin g 
leukemia to lymphosarcoma, Hodgkm^s disease, Mikuhcz’s 
disease, mycosis fungoides, pernicious anemia, and polycy- 
themia vera The scope of the so-called ‘hnonocytic leukemia” 
IS still to be defined The present discussion of the treatment 
of leukemia will be confined to the more typical lymphatic and 
myeloid forms 

The most pronounced examples of general l3mphaden 
opathy are seen m chronic lymphatic leukemia which, in its 
typical form, is charactenzed by a remarkably symmetncal 
distnbution of enlarged lymph nodes, tending to remam dis- 
crete, though closely packed together m groups There is also 
a strong tendency to develop adenopathy in unusual sites, such 
as toward the lateral side of the breast, the suprascapular, 
epitrochlear, antenor femoral, and pophteal regions and along 
the inner side of the upper arm There is frequently found a 
large central abdominal mass, consisting of greatly enlarged 
retroperitoneal and mesentenc nodes, or a less defimtely out- 
lined general abdominal fulness, sometimes with palpable 
rounded masses scattered about Often both the liver and 
spleen are considerably enlarged, and frequently there is some 
enlargement of the mediastinal or hflal nodes Exceptional 
cases are seen, designated by the French as the splemc type 
of lymphatic leukemia, m which the spleen is greatly enlarged 
and in which there may be at first little or no external aden 
opathy Such cases thus simulate, at first glance, the myeloid 
form of leukemia. In young patients, particularly, there may 
be a huge mediastinal tumor, probably caused in most in 
stances by lymphoid tumefaction of the thymus 

Practically all of the above mentioned phj^ical findings mav 
be presented by cases in which the blood count furnishes no 
clear CMdencc of leukemia Such cases are classified clinically 
as lymphatic pscudoleukemia Other cases present a similar 
clinical picture, together with a low grade type of leukemic 
blood count, or subleukemia No doubt the fundamental 
pathologic disturbance is the same in all these cases, the blood 
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picture being more or less incidental Gross lesions of bones 
are apparently more common m this type of leukemia than in 
the myeloid form, although still relatively uncommon, as com- 
pared mth Hodgkin’s disease and lymphosarcoma The gastro- 
intestinal, urinary and other Systems may be invaded 

Because of the wide distribution of gross lesions that cause 
symptoms in this disease, and the numerous variations, it is 
difficult to discuss treatment in general terms We may take 
as an example a typical case of chrome lymphatic leukemia 
in a middle aged or elderly patient, presenting the usual 
generalized external and internal lymphadenopathy, with 
moderate enlargement of the spleen and hver, and a blood 
count showing slight anemia, 300,000 white cells, and 90 per 
cent small lymphocytes In such a case, the procedure is cus- 
tomarily to irradiate the external masses of lymph nodes, one 
group at a time, at intervals of from one to three days, with 
about 300 r of high voltage x-rays (Factors 200 kv peak, 

4 to 30 ma , 50 cm distance, 0 5 mm Cu ) This serves as a 
test, both of the sensitivity of the nodes in this particular case, 
and the response of the blood count Relatively seldom does 
one observe a marked or complete regression of the nodes from 
such a course of treatment, but one may find that the blood 
count within a month or so has been reduced to 50,000 white 
cells or less, with or without a corresponding decrease in the 
percentage of lymphocytes and a concomitant increase m the 
percentage of polynuclear cells 

Depending on the degree of this response, a decision is then 
made as to the wisdom of proceeding to give similar treatment 
to the deep lymph nodes, those in the mediastinal and retro- 
peritoneal regions Thus, if the white cell count has fallen to 
10,000, and the polynuclear cells have increased in percentage 
to 50 or 60 per cent, and the patient’s general condition has 
improved, and some regression of the treated nodes has oc- 
curred, It seems best to be satisfied temporanly and to await 
either some new evidence of activity of the disease, or the pas- 
sage of two or three months more, before subjecting the patient 
to more radiation If, on the other hand, the patient has not 
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Withstood this small amount of treatment well, showing undue 
loss of strength, and perhaps the appearance of a hemorrhagic 
tendency or an increase of a preexisting shght hemorrhagic 
tendency, if the nodes have not regressed appreaably, and the 
white count has failed to fall, or has fallen too far, or the differ 
ential count shows no improvement or has grown worse (100 
per cent small lymphocytes, or a large percentage of fragile 
cells), one would hesitate to give further radiation at that time 
(With so many variables to consider, the above cntena cannot 
be accepted as always binding, and it must be emphasized that 
deasions made in treating these cases are at present largely 
empirical, based on expenence No smgle factor or set of 
factors can be selected as a routine guide Any attempt to 
determine treatment by some single measure, such as the blood 
count, or the basal metabolic rate, will surely lead to more 
errors than are made when the whole picture of the case is 
assembled and allowed to form the basis of a sort of intuitive 
judgment as to what is needed ) 

If the white count has dropped to only about 50,000 and 
there has been only a moderate shift toward normal in the 
differential count, and the patient’s general condition has not 
been much disturbed by the first cycle of x ray treatment, one 
would feel safe m proceeding to irradiate the deep nodes with 
similar doses For this purpose a central zone about 10 cm 
wide on the surface is mapped out along the length of the 
trunk anteriorly and postenorly, and usually divided into up> 
per, middle and lower thirds Thus three rectangular fields 
cover the mediastinal and retrope n ton eal nodes anteriorly, and 
three fields posteriorly To each may be given 200 to 400 r 
of high \oltage x rays usually in a smgle exposure per field, 
at intervals of from one to three or four da>^ Unless the 
spleen and li%er are grcatl> enlarged, they are often neglected 
at least in these earlier cycles of treatment 

Subsequent treatment consists cither of a repetition of the 
foregoing cycles, as the indications arise judged by the con 
dition of the patient and the passage of time, or of irradiation 
of particular areas \\herc symptoms or demonstrable disease 



7^0 LLOYD r GRAVER. 

may be discovered in the course of the routine follow-up 
examination These patients should be seen regularly at inter- 
vals of from two to six weeks, the intervals depending on the 
individual case 

The leukemic patient is prone to develop mfection A 
celluhtis or an abscess may run a very obstinate course Rapid 
improvement and complete healing can often be brought about 
by treating the infected area with low voltage, lightly filtered 
•r-rays, in small doses, such as 100 to 200 r 

One of the minor features of chrome lymphatic leukemia is 
the fairly frequent occurrence of leukemic mfiltration about 
the orbit, particularly about the lacrimal sac This condition 
is occasionally mistaken for dacryocystitis, the existence of 
leukemia being discovered when a search is made for the 
cause of the failure of the operative wound to heal properly 
These infiltrations can often be abohshed completely by small 
doses of v-rays, with no appreaable damage to the eyes 

Results in Lymphatic Leukemia — The effects of irra- 
diation for chrome l 3 nnphatic leukemia are, m general, less 
spectacular and immediately satisfying than for myeloid 
leukemia Some cases respond very well, others seem to be 
completely nonresponsive There is no way of telhng what the 
response will be, and therefore practically all cases are treated 
The disease is so variable m duration that figures as to average 
length of life following treatment probably are of little real 
value, less than for myeloid leukemia However, Arendt and 
Gloor^ thought they obtained better average results by local 
irradiation of lymphatic leukemia than m myeloid leukemia 
In using the Heublem method of prolonged continuous irra- 
diation of the entire body we thought some cases did better, 
showing a smoother and more prompt regression, than with 
local irradiation We also thought that lymphatic leukemia 
responded better to general irradiation than the myeloid 
form ® 

FOLLICULAR LYMPHOBLASTOMA 

Follicular l 3 miphoblastoma, or giant folhcular hyperplasia 
(Bnll-Symmers’ disease) may be regarded as a variety of 
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lymphosarcoma and requires no separate discussion of its 
treatment It is not as uniformly radiosensitive, in the wnter’s 
expenence, as Is indicated by some reports 

MYCOSIS FimOOIDES 

This piecuhar disease is not as yet well placed nosologic 
ally It appears to have some relationship to Hodgkin^s 
disease, to lymphosarcoma, and possibly to lymphatic leukemia 
It IS characterized by a tendency to show rapid development 
of bulky fungating tumors of the skm These are very radio 
sensitive In the later stages adenopathy develops which 
grossly is much like that of Hodgkm^s disease, and tumors 
develop m the lungs, mucous membrane of the pharynx and 
gastro-mtestlnal tract, and in the bones The tumors of the 
skin will usually show complete regression following a smgle 
exposure to filtered low voltage x rays (500 to 550 r, 140 kv , 
3 to 4 mm alummum filtration, 30 cm distance) Thin super- 
fiaal plaques, ulcerated or nonulcerated, may yield completely 
to as little as 300 r of low voltage x rays, unfiltered, or 
filtered through 1 mm of aluminum The nodes and the deeper 
lesions, as in lungs and bones, should be treated by palhative 
doses (300 r once to three times) of high voltage x rays 

LYMPHOSARCOMA 

Lymphosarcoma may be mdistinguishable clmically from 
Hodgkin’s disease or from aleukemic lymphatic leukemia In 
fact, some wnters beheve these are but variants of what is 
essentially the same disease Certainly there are enough 
borderline and transitional cases to lend support to such a 
bchef Except for the not uncommon cases of l>Tnphosarcoma 
presenting a generalized symmetrical lymphadenopathy like 
that of Ijunphatic leukemia (with, at times, a subleukemic 
blood picture) and the various odd cases of localized lympho- 
sarcomas about the head and neck, this disease, like Hodg 
kin’s disease, charactensticall^ seems to begin in one place, 
then develops an as>mimetncal lymphadenopathy and later be 
comes generalized Speaal climcal features are produced b> 
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those cases m which the disease arises m an antrum, a tonsil, 
the thymus, the gastro-intestinal tract, or the skin 

The fundamental plan of treatment, as in Hodgkin’s dis- 
ease, IS determined by asking the question as to whether the 
disease is localized and therefore offers some hope of cure, or 
whether it has spread so far beyond its source that treatment* 
must be only palliative When lymphosarcoma seems genu- 
inely locahzed there appears to be more justification than in 
Hodgkin’s disease for delivenng to the tumor all the radiation 
that the patient can stand 

A primary tonsillar lymphosarcoma, for example, offers 
some hope of cure, at any rate, the disease seldom recurs 
locally after thorough irradiation In such a case it may be the 
best form of treatment to irradiate the tumor by exposing 
alternate sides of the neck through portals not much larger than 
the tumor to daily doses of 300 r of high voltage r-rays to a 
total of 3000 to 4000 r to each portal However, such tumors 
may be made to disappear completely, with much less dis- 
comfort to the patient, and without local recurrence, by ex- 
posing the entire side of the neck, treating alternate sides daily, 
and limiting the total dose to 900 to 1200 r to each side 
Appearance of the disease elsewhere, soon afterward, especially 
in the abdomen and more particularly in the mtestine, is so 
common in these cases of tonsillar lymphosarcoma, that one 
cannot help feeling that palliation, and not cure, is all that is 
to be expected, except for the exceptional case Yet where the 
disease as far as can be determined is truly localized, no doubt 
the effort to cure should be made 

Certain cases of lymphosarcoma, simulating advanced 
gastric cancer, especially at the cardia, may show marked and 
lasting regression as a result of x-V3.y treatment 

Surgery is applicable in general only to operable gastro- 
intestinal lymphosarcoma, and offers a few reports of long 
cures In other situations surgical intervention for lympho- 
sarcoma IS usually a mistake 

When the disease obviously affects widely separated 
regions the doses used for palhative irradiation are planned in 
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practically the same way as m generalized Hodgkin’s disease 
However, regressions tend to be more nearly complete and 
permanent in the particular fields that are irradiated, the pa 
tients, on the whole, can stand larger doses per exposure, and 
it is perhaps good practice to give 300 to 500 r per dose rather 
than 200 r as m Hodgkm’s disease These statements are 
general, and the rule of mdividualization applies here, as in 
the other diseases discussed above. 

Bone lesions are frequent in lymphosarcoma, as in Hodg 
kin’s disease, and are treated m the same way as in that disease 

INFECTIOUS MONONUCLEOSIS 
More frequently than is generally realized, infectious 
mononucleosis is mistaken for acute leukemia No greater 
pleasure comes to one charged with the care of cases of 
leukemia, than to be able to assure the parents of a young 
patient that their child is not the victim of that lethal disease, 
but, on the contrary, is certam to recover in time Begmnmg 
as an acute or subacute febrile illness, often accompamed by 
sore throat, presenting a generalized lymphadenopathy, some 
times well marked, and often a splenomegaly, and with a 
blood count showing a pronounced relative and absolute in 
crease in lymphocytes, it is no wonder that this disease is so 
frequently mistaken for leukenua One who is accustomed to 
seeing cases of leukemia is usually impressed at once by the 
fact that these patients do not appear ill enough for leukemia 
This impression cannot be relied upon, however, nor does it 
appear that hematologists can alwhys distinguish infectious 
mononucleosis by the blood smear The application by Paul 
and Bunnell ® of the heterophile antibody reaction appears 
to offer a reliable laboratory test in differentiating this dis 
case from leukemic and other lymphadenopathies The test 
a simple one, consisting of an agglutination reaction between 
the patient’s serum and washed sheep cells Stuart and co 
workers^ have recently modified the technic of the test They 
conclude that in the presence of substantiating clinical and 
cjtological pictures, serums which cause agglutination in final 
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dilutions of 1 320 or more may well be considered positive 
Serum disease; however, also gives a positive reaction to this 
test and there is still uncertainty, apparently, as to the limita- 
tions of the test, and the fundamental sigmficance of the re- 
action 

Clinical observation of this disease and all the variants of 
leukemia furnishes ground for speculation as to the possibility 
that one individual may react with infectious mononucleosis 
to a stimulus which in another individual might cause leukemia 
It IS rather alarming to note how long some residues of infec- 
tious mononucleosis, such as adenopathy, splenomegaly, and 
disturbances in the differential blood count may persist m 
some patients It would not be surpnsing to discover that 
there are, after all, borderhne and transiPonal cases, linking 
the two diseases Therefore, it seems a wise pohcy to keep 
patients who have infecPous mononucleosis under regular ob- 
servation for some years after the acute phase has subsided 

As for treatment, rest and general and oral hygienic meas- 
ures seem most useful Many of these patients appear to have 
some slight chronic infection about the pharyngeal cavity 
Very small doses of A:-rays, 100 to 200 r of high or low 
voltage, may be of service in some mstances, in reduang slug- 
gish lymphadenopathy Out-of-door life and sunshine seem 
particularly valuable in promoting recovery in these cases 

HODGKIN'S DISEASE 

The adenopathy m Hodgkin’s disease is characteristically 
asymmetrical in the earher stages, and is commonly so through- 
out the course of the disease Only rarely does one find a case 
presenting such a symmetncal lymph node enlargement as is 
seen in lymphatic leukemia Usually the nodes are soft at 
first, tending later to become sclerotic When the nodes are 
discovered in the lower part of the neck, the axilla, or groin, 
it is important to bear in mind that in all hkelihood the dis- 
ease did not actually begin there, but that those nodes are 
merely signals of a process that began internally, that is, in 
the mediastinum or the retroperitoneal region Therefore, a 
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patient with a group of enlarged nodes in the base of the neck 
should receive x ray treatment not only to that region, but 
also to the mediastinum and probably also to the prevertebral 
nodes of the abdomen 

In deciding how to proceed with irradiation of a case of 
Hodgkm^s disease, the first question to be asked is, *‘Is the 
disease in this patient really localized to the region where we 
find It, or IS it already generalized?” 

If the evidence all seems to indicate that one lymph node 
area is the sole seat of the granulomatous process, there is 
justification for heavy irradiation of that area and the immedi 
ately contiguous lymph node regions, in an attempt to obtain 
a cure, or at least a greatly prolonged freedom from activity 
of the disease 

On the other hand, when it is obvious that the disease has 
generalized, the object of treatment must be to secure the ut 
most in palliation This calls for considerable judgment and 
dose observation of the course of the disease so as to avoid 
doing more harm than good, and also m order not to fail to 
take full advantage of every opportunity to improve the pa 
Ucnt^s condition Patients with this disease vary unaccount 
ably m their tolerance of irradiation, and in the degree of 
palliation that they show Therefore, in advanced cases it is 
wise to begin gently, await results, and to feel one’s way along 

In the truly early case, with localization of Hodgkin’s dis- 
ease to one area, surgical extirpation of nodes may be well 
worthy of trial, provided the operative fidd and contiguous 
lymph node areas are promptly irradiated postoperatively It 
has frequently been observed that there is seldom a recur 
rente of any great size in a field that has been well cleaned 
out surgically However, cases suitable for this procedure are 
rchtivdy few, and it is doubtful whether the results are any 
better in the long run than m cases m which the localized dis- 
ease IS fully treated by radiation alone. 

There is no universal agreement on the quality and quan- 
bt> of radiation to be used in the treatment of Hodgkin^s 
disease Our own practice has changed considerably \vithln 
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the past ten years Formerly we used single exposures of 
full or nearly full erythema doses of low voltage x-rays (SOO 
to 600 r, 125 to 140 kv , 3 to 4 mm A1 filtration, 25 to 38 
cm distance) Then we went to high voltage, tending to use 
half to suberythema doses (350 to 700 r, 185 to 200 kv , 0 5 
mm Cu filtration, 50 cm distance) Our recent practice has 
been to divide the dose of high voltage x-rays so as to give 200 
to 400 r per exposure, tending more and more toward the 
smaller amount, and to repeat the treatment of each field at 
intervals of from one to three to seven days until a total of 
1000 to 1200 r or more has been delivered to each field 

At present, if faced with a case presenting a localized proc- 
ess, in which we hoped to secure a complete and permanent 
regression, we would prefer to give treatments of 200 r daily 
or every other day to a total of 1600 to 2000 r to the region 
involved, and smallet amounts, about 800 r, to the contiguous 
lymph node areas I am not convinced, however, that this is 
the best method, but it seems the best at present, as judged by 
our experience in producing regression of bulky masses in ad- 
vanced cases It does not seem at present that it would be 
wise to use the large total doses (in the neck, for example, 
3000 to 5000 r from each of two portals within a penod of 
three weeks), that are used in the Coutard technic of treatmg 
cancer about the pharynx and larynx An area that has 
received such a dose cannot safely be treated again, and I be- 
lieve that the severe disturbance that accompanies these heavy 
treatments would be seriously injurious to the patient with 
Hodgkin’s disease, who must at all times be kept in the best 
possible state of nutntion He cannot afford to undergo the 
severe discomfort and, in the case of cervical nodes, the inter- 
ference with taking of food that invariably accompames the 
mucositis resulting from such doses 

Even when Hodgkin’s disease has become well generalized, 
with universal adenopathy, large nodular spleen, marked pru- 
ritus and fever, it may be possible to obtain such stnking 
palhation by the judicious irradiation of vanous areas, that 
the effort required is well repaid In such cases it seems best 



treatmekt of important lymphadekopathies 717 


to proceed cautiously with fractional doses (200 to 300, some- 
times 400 r) to vanous areas, the more important areas being 
treated first Thus some fields may be given 300 r three or 
four times, others only once, m a senes The senes should 
not be earned beyond what it is estimated can be tolerated 
by the patient, and the patient should be allowed penods of 
rest between the senes 

Among the more difficult cases to manage are those in 
which there is indubitable evidence of disease activity as ex 
pressed by fever, loss of weight and strength, itchmg, leuko- 
penia, or leukocytosis, with or without pol 3 mucleosis, but in 
which no gross foa of disease can be found by physical or 
X ray examination Autopsies show two main reasons for the 
failure to discover the principal seat of disease activity in such 
cases A great amount of Ivmphadenopathy may exist m the 
mediastinal and retroperitoneal regions without being demon 
strable during the patient^s life, or there may be a diffuse 
granulomatous process without the production of gross tumors 
or lesions, especially throughout the marrow of the bones 
For the above reasons, it is often effective in such cases to 
irradiate the mediastinal and retroperitoneal groups of nodes, 
despite lack of demonstrable lesions in those regions, and it 
may be of some value in some cases to irradiate the bones 
Such cases may be particularly suitable for prolonged low 
intensity irradiation of the entire body either by Heubleln’s 
method of continuous exposure, or by intermittent doses How 
ever, when the marrow is diffusel) inv’oUed, the terminal 
stage of severe anemia is usually at hand, and it may not be 
possible to give much more radiation 

After local irradiation has brought about regression of 
demonstrable lesions, it may be of considerable benefit to the 
patient to give him a small dose of a^ra>s over the entire bodv 
(bv the Hcublcm method, about 75 r in a penod of five days^l 
Prolonged freedom from rcactivaition ma> follow this pro 
cedure, which presumabU exerases a retarding influence on 
scattered small foa of the disease^ ’ 

Gro<;s lesions of the bones sometimes osteoplastic, more 
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frequently osteolytic, are much more common m the course of 
Hodgkin s disease than is generally recogmzed Such lesions 
about the pelvis or spine or femurs may account for some of 
the pains that were formerly ascribed to pressure, infiltrative 
or toxic effects on the peripheral nerves If such lesions are 
treated accurately and vigorously, great rehef from symptoms 
and sometimes considerable repair of bone may follow As 
a rule divided doses of high voltage x-rays should be used in 
treating these bone lesions, and should be earned close to the 
limit of skin tolerance, unless the lesions are so numerous that 
one must be satisfied with slight palliation, in order not to 
overirradiate the patient 

Most patients with Hodgkin’s disease are greatly bene- 
fited by a regime as for tuberculosis Rest, outdoor hfe, sun- 
shine and liberal diet are great aids in produang remissions of 
symptoms and m maintaining long penods of freedom from 
activity of the disease Those patients who tend to show a 
marked gain in weight seem to do best 

Results in Hodgkin's Disease — In our senes of 125 
proved cases of Hodgkin’s disease, 15 or 12 per cent survived 
over five years following the first irradiation There were in 
this group on June 1, 1934, 9 patients who were still hving 
They had survived an average of seven and two-fifths years 
since beginning treatment, and had an average total duration 
of hfe since onset of symptoms of nine and one-half years 

CARCINOMATOtrS LYMPHADEWOPATHT 

The treatment of caremoma in lymph nodes is too extensive 
and varied a subject to be considered here in detail Depend- 
ing on the ongin, the location, and extent, the treatment vanes 
widely Thus, the treatment of a node of Virchow in the left 
supraclavicular space, involved by carcinoma ongmating at a 
distant point, such as the stomach or testicle, is an entirely 
different problem from the management of cervical nodes to 
which an intra-oral carcinoma has metastasized, or from the 
treatment of axillary nodes, to which a mammary carcinoma 
has spread The diagnosis is usually — but by no means al- 
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^ys — obvious m the light of careful physical examination 
Caranomatous nodes are characteristically stony hard, but may 
be deceptive by their comparative softness or by accompanying 
evidence of inflammatory changes 

The choice of treatment lies between (1) surgical removal, 
with or without implantation of radon seeds in the tumor bed, 
and with or without pre- or post-operative external irradiation, 
(2) surgical exposure to permit accurate insertion of radium 
or radon, (3) external irradiabon alone* If caranomatous 
nodes are to be treated by external irradiation, the best method 
appears at present to be the divided dose technic with the 
radium pack at the greatest practical distance (10 to 15 cm), 
or with X rays produced at the higher voltages (200 to 700 kv ) 
In X ray treatment, 300 to 400 r may be given daily or every 
other day to a total of 4000 to 5000 r The field of exposed 
skin should be kept as small as possible, without excludmg 
some of the tumor, in order to avoid excessive local and 
general reactions 

Occasionally there is encountered a generahxed carclnom 
alous lymphadenopathy In such cases it is not infrequently 
impossible to discover the primary tumor, except at autopsy 
Such cases may simulate HodgUn^s disease or other noncaran 
omatous lympbadcnopalhles The fact that the disease is a 
metastasixing carcinoma may not be recognized until biopsy 
material is examined One such case was seen recently 

A stuporous woman was admitted with a generalized asym- 
metrical lymplndenopathy which passed at first as probably 
bang Hodgkin^s disease, and might have continued to be so 
regarded, except that the nodes seemed too hard for com 
parativcly early and nonlrradiated Hodgkin’s nodes Biopsy 
of an inguinal node showed adcnocaranoma, the ongin of 
which could not be determined from the slide The pnmary 
site could not be found while the patient lived At autopsy 
the primary tumor was found m the tail of the pancreas 

A few vears ago another patient was regarded as having a 
mediastinal tumor, probably a highly cellular carcinoma of 
the thjmius This diagnosis was based on the clinical features, 
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the biopsy of a cervical node and the response to treatment 
After a course of over a year, he developed several widely 
scattered metastases, some of which were very painful, and he 
committed suicide Autopsy showed a carcmoma of the tail 
of the pancreas 

As a rule, carcinomatous nodes will show little or no re- 
sponse to a dose of i-rays that would be suffiaent to cause 
complete or subtotal regression of Hodgkin’s nodes Thus, if 
for some reason a biopsy is not done, v-ray treatment may be 
used for a diagnostic test 

Naturally, if it is found that a generalized adenopathy is 
due to carcinoma, it is a waste of effort to attempt radiation 
therapy of the whole disease Irradiation of the entire body 
is of very little help m such a condition It may, however, be 
advisable to use moderate local doses of a:-rays in selected cases 
to relieve pain or swelling in some particular region 

MYELOGENOUS LEUKEMIA 

The typical case of chrome myelogenous leukemia is char- 
acterized by massive splenomegaly, myelemia, and a notable 
absence of external adenopathy Occasionally cases are seen 
in the earlier stages, or following irradiation, with compara- 
tively slight enlargement of the spleen, or even without demon- 
strable splenomegaly, or with equivocal blood counts A 
history of long-standing fatigue is common, as is some evidence 
of hemorrhagic diathesis, particularly a tendency to show 
ecch 3 mioses on slight or no mjury, or, m women, menorrhagia 
A more pronounced hemorrhagic tendency, shown by nose- 
bleeds, bleeding from gums, conjunctival hemorrhages, or 
petechiae, is a bad omen, as a rule The presence of definite 
external adenopathy usually indicates a more acute type of 
case The presence of an acute infection, as of gums, throat, 
sinuses, respiratory tract, or skin and subcutaneous tissues, is 
also unfavorable A red cell count below 2,000,000 is usually 
a bad sign The more acute the symptoms, the more com- 
monly will pronounced sternal tenderness be found Gross 
lesions of bone are rare 

One of the earliest therapeutic uses of x-rays, aside from 
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the treatment of skin diseases, was m myeloid leukemia Even 
with the early technics, using gas tubes, low voltages, little or 
no filtration and short target skin distances, when penetration 
of the ravs was very slight, some good temporary results were 
obtained Radium m small quantities, appUed close to the 
surface of the body in multiple portals over the spleen, also 
brought about palliative results In the earliest years the long 
bones were commonly treated in addition to the spleen, but 
later there arose a rather general feeling that the results 
were as good or better if only the spleen were irradiated At 
Memorial Hospital the practice became established of applying 
the radon pack over the anterior surface of the spleen, m single 
doses, rather massive for this distance, such as 6000 to 8000 
millicune hours at 6 cm distance, or 10,000 milhcune hours 
at 10 cm , filtered by the equivalent of 2 mm of brass Such 
doses caused marked constitutional reactions as a rule, but 
resulted almost routinely, m favorable cases, in a regression 
lasting from three to eighteen months A few patients, m 
whom the acuteness of the process was not recognized, sue 
cumbed rapidly, evidently ns a direct result of overdosage 
During this lime the usual practice elsewhere was to apply 
occasional small doses of r rays or radium to the spleen, not 
itlempting to obtain a rapid regression 

The Icchnic now m use at the Memorial Hospital in irradia 
tion of the "spleen for myeloid leukemia was devised about 
eight years ago It was an attempt to combine the advantage 
of rapid regression of the disease observed following massive 
radon pack dosage with the advantage of mimmal disturbance 
of the patient by divided dosage It was arbitranly judged 
that the delivery within a period of six days of equal dailv 
doses of X r\ys produced at 140 kv , filtered through S mm of 
aluminum and u^cd at 38 cm target skin distance, to total 
a mild cryuhemn do^ mow measured as 600 r) should accom 
pH'h about the same result *is the single radon pack do'^c of 
SOOO milhcune hours It w^orked TTic same sort of rapid 
regression followed The patients generally no longer needed 
to Slav in the hc^pital, as they were «iparcd <cvcrc ccmstitu 

\OL l 5 — 46 
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bonal reactions Within a week their cycle of treatment was 
nnished, and they did not need to be treated again for from 
three months to a year or longer Such a division of dosage, 
using only 100 r a day, permitted the use of several subsequent 
cycles of treatment over the same field, with scarcely appre- 
ciable resultant changes m the skin Moreover, as experience 
was gained, this method was found to have a flexibihty that 
permitted an adjustment of the number of treatments compris- 
ing a cycle, or the dose per treatment, depending on the features 
of the case, so that the advantages of the concentrated, 
divided dose method were retained in all cases amenable to 
irradiation This was one of the earliest applications at Mem- 
orial Hospital of the concentrated divided dose method, which 
has more recently been applied m much larger doses in the 
treatment of several vaneties of malignant tumors, following 
the lead of Coutard 

For the more acutely ill patients the daily dose to the spleen 
may be reduced to SO or even 25 r The typical case may be 
earned along for a year or more solely by such cycles of x-ray 
treatment of the spleen, the cycles being repeated at intervals 
of three to six months The exceptional cases may be carried 
for four to seven years At present we tend to return to the 
former practice of irradiating the bones For this purpose we 
routinely employ 200 to 300 r of high voltage r-rays, gener- 
ated at 200 kv , filtered through 0 5 mm of copper and used at 
a distance of 50 cm The areas usually treated are the prox- 
imal ends of all the long bones, the entire spme, and the 
sternum Treatment of the hones seems to be of particular 
value m those cases in which there are pains m or about the 
bones, or joints, or in which the response to irradiation of the 
spleen is not satisfactory 

The results that were found to follow the use of x-rays or 
radium in the treatment of myeloid leukemia led to a general 
disregard of the palhative effects of arsemc, and it was not 
until the report of Forkner®- “ that, m this country, at least, 
renewed attention was paid to the merits of this ancient 

remedy 
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In recent years ue have begun to use arsenic, not as 
relentlessly as Forkner did in his reported cases, in which he 
was testing its effects as compared with the results of irradia- 
tion, but in more guarded doses Starting mth 3 minims of 
Fowler^s solution three times a day we increase it by 1 minim 
per dose each day until the patient is taking about 10 minims 
three times a day The dose may then be gradually reduced 
to the initial amount, or arsenic may be discontinued, and 
the patient may be allowed to go a week ^vllhout arsenic^ 
Then the same cycle of asccndmg dosage is repeated There 
IS some evidence to show that arsenic may improve the re- 
sponse of these cases to subsequent irradiation, when they 
have shown a tendency to be refractory We restrict its use 
almost entirely to the intervals between cydes of x ray treat 
ment 

There is perhaps no other disease so susceptible to a 
vanety of adverse factors We have seen in two patients an 
acute exacerbation with rapidly fatal termination following 
closely upon the death of a near relative Rest and avoidance 
of fatigue, both mental and physical, is of prime importance in 
the care of the leukemic patient Exposure to sunlight, as 
recommended by Naegeli, is undoubtedly bcncfiaal 

Moderate exposure to sunhght is helpful, and occasionally 
is of service in checking a hemorrhagic tendency to combat 
which it is our custom to prescribe, in addition, a high vitamin 
intake and 30 to 60 grains a day of calcium lactate or glucon 
ate In the presence of a hemorrhagic tendency more than of 
slight degree one must be cautious about using mdiatlon 

No greater mistake can be made in treating the leukemic 
subject that the ovcrcnthusiastic surgical attack upon sup 
poscdly causative fod of infection such as tcetli, tonsils, and 
sinuses They may have been causative in the past, but 
surgical meddling with them in the presence of an active 
leukemia maj be and often is disastrous Following extrnc 
lion of teeth bleeding from the gums may continue for a week 
Following antrotom> infection maj Increase and spread, the 
dreaded hemorrhagic tendency may appear, and the case may 



724 


LLOYD F CBAVER 


become converted into an acute leukemia with the picture of 
sepsis However, in the presence of an actual gross focus of 
suppuraUon, some conservative measure of drainage with a 
minimum of trauma is usually indispensable 

What good are transfusions in leukemia? Despite occa- 
sional reports of marked temporary benefits, particularly in 
children, it may safely be stated that, as a rule, transfusions 
are valueless, and in some instances seem harmful One 
seldom thinks of using transfusion in chronic leukemia In 
the acute forms, either true acute leukemia or the acute ex- 
acerbations of the chronic form, with fever, high metabolic 
rate, a hemorrhagic tendency, and frequently signs of infec- 
tion, one IS always tempted to advise transfusion It is fre 
quently difficult to decide whether the acutely ill patient is 
going to die shortly despite all therapeutic measures, or 
whether there is a chance of bringing about a remission The 
report of Gloor'" on the apparent cure of a case of acute 
myeloblastic leukemia by a mixture of irradiation, injections 
of arsemc, intravenous injection of mesothorium, transfusions, 
and administration of iron, is an encouragement to attempt to 
treat cases that seem hopeless However, one must be par- 
ticularly cautious in using a’-rays or radium m the acute cases 
Death may follow within a few hours following the injudicious 
application of doses that might safely be used for the chronic 
cases 

Results — Hoffman and Graver, in 1931, published the 
results of a study of the duration of life in 82 cases of chronic 
myeloid leukemia, as affected by irradiation, comparing their 
figures with those of Mmot They found the average duration 
of life after the beginning of treatment to have been two and 
six-tenths years They concluded that radiation treatment 
caused an average increase of about ten months in the duration 
of efficient life, a penod of usefulness and comparative well- 
being which the patient could not otherwise hope to enjoy 

PERSISTENT ENLARGEMENT OF THYMUS EN INFANTS 

A common history m these cases is that since shortly after 
the birth of the child the mother has noUced that its breathing 
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has been abnormal This vanes from slight noisiness such as 
would be produced by a httle mucus m the pharynx accom 
panying a cold, to pronounced degrees of stndor, sometimes 
associated with attacks of cyanosis and apparent unconsaous- 
ness It IS practically never possible to eliat physical signs 
of the enlarged thymus in these young infants The interpre- 
tation of X ray films is often a matter of opimon, as to whether 
the mediastinal shadow is wider than normal It is well known 
that similar symptoms are found in many mfants, m whom no 
enlargement of the thymus can be demonstrated Conversely 
the thymus may appear enlarged in others who do not have 
svmptoms Especial care must be taken to exclude a con 
gcmlal heart lesion, which may in some cases give nse to a 
ividening of the mediastinum located apparently above the 
heart and thus lead to an erroneous diagnosis of enlarged 
thymus Particularly if the enlargement is mostly umlateral 
should one be cautious m accepting thymic enlargement as the 
cause It is possible, of course for thymic enlargement and 
congenital heart disease to coexist There are evidently grada 
tions between simple hyperplasia and true neoplasms of the 
thymus in infants In the majonty of cases, both the symp 
toms and the enlargement of the gland will disappear follow 
ing small doses ol x rays, but in a few instances the symptoms 
or the enlargement, or both, persist In the latter cases just 
what relation there may be to the cases of enlarged thymus 
associated with leukemia in children remains obscure 

The treatment of the ordinary case calls for one, or not 
more than a few applications of small doses of x rays Seventy 
five to ISO r of low \oltage x ravs (factors 140 kv , 4 ma , 3 to4 
mm A1 distance 25 to 30 cm ) will suffice, but because of the 
difficulty of holding a young infant in place under the usual un 
protected tj^pc of low \oltage tube it may be much easier and 
just as effective to use 75 to 100 r of high voltage x rays (fac- 
tors 200 kv , 4 to 30 ma , 0 S mm Cu, distance 50 cm ) As a 
rule, such treatment is followed by prompt relief from sjmip 
toms and eventual shrinkage of the gland 
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SUMMARY 

In th.e foregoing pages, the writer has recorded his current 
preferences m modes of treatment of the more important 
forms of lymphadenopathy The range of the vanous sub- 
jects considered is so wide as to preclude a detailed discussion 
of exceptions and comphcations Until further knowledge and 
experience are gained the treatment of all of these diseases 
must remain largely empirical 
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THE FAILING HEART ITS RECOGNITION AND 
MANAGEMENT 

You have asked me to speak to you on the subject of the 
recognition and management of the failing heart You are 
aware that cardiologists now classify this condition into cer- 
tam groups, theoretically based on the apparent gravity of the 
condition Prognosis and definite classification are, however, 
most difGcult things to ascertain and for the dmician I think 
it far more important that we consider the condition from the 
standpoint of its probable pathology, for this is exceedingly 
variable and differs m each individual instance Without at 
least a mental picture of the pathology most probably con 
cemed in any speaal case, it is m my opinion impossible 
adequately to outhne treatment So you must bear with me 
for a few moments while I try, very bnefly to present this 
aspect of the condition 

We must recall that the fading heart may be caused by 
many conditions and presents a very varied pathology The 
basis of disturbance may be b> no means always centered in 
the heart, though more frequently this is the case One must 
bear in mind that many instances ongmate from a pnmary 
valxailar defect from whate\ er original ongm, perhaps from a 
pnmarj defect of the heart muscle Then, again, though mudi 
less frequent re]ati\ely, the pnmary disease may ha\e 
nated in an arrhythmia which, through its abnormahf*" 
exhausted the heart Of late we have perhaps 
estimated the frequenev with which cardiac fzSlj * ix- Tr^ 
lowed from disease or thrombosis of the coronary -ricf 
737 
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nonetheless is one of the very most frequent causes of heart 
failure Pericardial disease, either an acute exudative process 
or perhaps an old adhesive one, may also be the cause of 
origin of a faihng heart 

We are very short-sighted, however, if we look to the heart 
exclusively for the fault, because heart failure in all cases in- 
volves all the tissues It is here, then, that the judgment of 
the internist or general practitioner becomes of particular 
worth The high frequency with which hypertension causes 
cardiac failure must be considered It may be perhaps of 
long standing, perhaps of but recent development, perhaps 
essential or possibly secondary to long-standing renal or other 
disease, as from a widespread endartentis, an atheroma, or the 
like There can be no doubt, in view of our recent studies of 
hepatic disease, that cardiac defects may follow from them, 
though, as all practitioners know, it is much more frequently 
the other way about Overwork, especially unaccustomed 
overwork, becomes an occasionally important factor in the 
development of heart failure though I think it operates only 
m the presence of some essential defect either in the heart 
itself or within the capillary or arteriolar bed Hemic disease, 
particularly the anemias, is very frequently the essential back- 
ground of a faihng heart Perhaps most important of all — 
since it is probably the most common of all and in many 
instances among the most insidious and 'unexpected of all — 
are the infections Certain of them, it is true, are more prone 
to invite heart failure than others, such as, for example, diph- 
theria, influenza, pneumoma, typhoid fever, and others Some 
of you are wondenng why I have not placed rheumatic 
fever as of very high frequency in this class There is no 
possible doubt as to the very common dependency of heart 
failure on rheumatic disease either acting on the valves or on 
the muscle, but I am not at all certain that we can correctly 
class rheumatism as an infection This may seem heresy, but 
few expenenced practitioners feel otherwise There are, of 
course, other factors that have a similar effect but I thmk that 
I have mentioned the more frequent 
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1 have felt it necessary to consider the pathology concerned 
for the reason that treatment can be correct and adequate only 
if based on a knowledge of the pathology, though, of course, 
it is in many cases impossible to ascertam it accurately but 
only tentatively and for the purpose of institution of treat- 
ment In most instances, however, the character of the symp 
toms and signs serves to indicate fairly definitely the type of 
pathology 

Thus, in the failures due to acute mfections as m rheumatic 
fever, pneumonia, diphtheria, mfluenza and the like, the history 
of the case together with a rather less flond onset, serves to 
suggest very definitely the character of the basic pathology 
In cases due to coronary thrombosis, the sudden onset, the 
faint and distant heart sounds, perhaps the sudden develop 
ment of a pericarditis, the usual absence of marked cyanosis, 
a degree of shock out of proportion to the immediate appear- 
ance, and commonly the presence of pam and a drop m blood 
pressure, are indicative 

Overstrain, when accompanied by actual valve or aortic 
rupture, is acxompanied by tremendous shock, extreme arrh3rth 
mia, and blood pressure variations When due to moderate 
giving wa> of the muscle, and without marked actual lesions, 
the symptoms are more those of exhaustion, the heart sounds 
arc distant and faint whereas when actual rupture has taken 
place one finds new and mconsistent heart murmurs, often of 
great intensity 

Chronic failure, that is, failure that develops slowly and 
often vcr> insidiously, presents, of course, a very different 
aspect, perhaps occurnng most stnkingly and most commonlj 
in chronic vaUmlnr disease, atheroma or old age mth its wide 
spread and extensh e lesions It is very similar to the picture 
of rheumatic carditis of the chronic type A quite similar 
picture dc\ clops m the chronic type of muscle disease such os 
one finds in tj’phoid fc\er, chronic overstrain as from hyper- 
tension, old renal or hepatic disease, malnutnUon, the anemias, 
Tnd the like 

The 5^^nptomatlc picture of acute failure is usually \er\ 
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dramatic and obvious Collapse and shock are perhaps the 
most brief but highly descriptive terms that may be apphed, 
but with these — except as we have mentioned already in acute 
coronary disease — cyanosis and venous congestion are almost 
always present, often in extreme degree Tachycardia is the 
rule and most commonly with various forms of arrhythmia, 
often of a very incoherent type and form Hypotension, at 
least a relative hypotension as compared to that previously 
present, is the rule Most significant of all is a greatly lowered 
pulse pressure and, as additional evidence of the same state, 
a decreased output of urine, often complete anuna Mental 
torpor IS usual, often extending into true coma, likely to be 
confused with that of uremia Dyspnea and orthopnea are 
striking symptoms, and, of course, the physical signs of more 
or less pulmonary edema 

Capillary extravasations, infarctions and other penpheral 
manifestations of an inadequate driving power from the heart 
are often present Pain, usually constant, boring and asso- 
ciated with a sense of precordial weight, is frequently present 
Quite unlike the pain that occurs m angina pectoris, for it is 
rarely reflected, it is not paroxysmal but constant and heavy, 
not darting but squeezing and gnpping 

Where the failure has been of slow onset, that is, in cases 
of chronic type, a very different t5q3e of picture develops, and 
one much more likely to escape correct recognition, because of 
its ordinanly slow onset which may very well be described 
occasionally as insidious, especially in the less aggressive forms 
of the condition 

One of the less frequently recognized symptoms, especially 
by the patient himself, is exhaustion and loss of strength 
This state may exist often for a very long time without the 
appearance of other signs or symptoms likely to arouse the 
apprehension of the patient Sooner or later dyspnea appears, 
first only on marked exertion, later it develops on very slight 
provocation With this often appears a striking orthopnea 
The patient notes that he requires more pillows for comfortable 
rest at night He becomes, as he complains, asthmatic 
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Cyanosis is frequently very slight, but it may be marked, 
particularly m long standing and now decompensating valvular 
defects, but edema is almost always present and it is particu 
larly evident in the pendant portions of the body 

Pulmonary edema is frequent, but asates is much more so 
and more frequently of marked degree More or less altera- 
tion in arterial tension Is usually present and there is a definite 
tendency m practically all instances for the pulse pressure to 
become less and less At about this penod, irrespective of 
whether the primary lesion is of the muscle, of the valves, or of 
coronary origin, or if perhaps due to pencardial adhesions, the 
arrhythrmas appear and it is common for the longer standing 
cases to show a bradycardia, or at least a tendency toward it, 
though in the immediately terminal stage tachycardia is the 
rule 

Patients of this chrome condition are very commonly seen 
in the gastro-intestinal clinics because of the frequency with 
which they suffer from flatulence, nausea, and distress after 
eating, and from symptoms in general which they define as 
“indigestion ” These symptoms are due to enlargement of the 
hver, to congestion and edema of the gastro intestmal mucosa, 
to ascites, and the like The symptoms are then entirely 
secondary and misleading in their natural lay interpretation, 
and, all too frequently, the careless doctor may arnve at the 
same erroneous conclusion Physical examination, of course, 
discloses the true nature of the essential defect unless, per- 
chance, the physician be so highly spcaahzed that he fails to 
achieve the general perpsective of the regular practitioner who 
but \ lews symptoms and disease as corporeal in the mam and 
not vdsccral only, as the narrow speaalist feels that disease 
should be. 

Jaundice frequently appears, due either to congestion of the 
hepatic venules, or in long standing instances, to the fibrosis 
that occurs in the intcrstilium os a result of chronic hver con 
gcsilon Jaundice of a hematogenous type also may appear from 
the breaking down of the blood in the peripheral channels 
Simihrly the urine is reduced in quantity, its specific gravity 


732 


HARLOW BROOKS 


IS customanly increased, and it contains blood cells, casts and 
other elements indicative of defective renal action — even 
nitrogenous retention in the blood serum may be found, and 
the picture of a kidney defect further suggested 

Cough appears, especially on slight exercise, and a rusty 
and blood-containing sputum may be expectorated Consider- 
able areas of almost inflammatory character appear in the lung 
as a result of mingled edema and congestion of lung tissue 
Precordial distress may be marked or slight In conjunction 
with other evidences of peripheral venous and capillary con- 
gestion, hemorrhoids frequently appear and, again, our un- 
happy patient may consult a speaalist who may perhaps treat 
this sign, and not the disease causative of it Not that the 
hemorrhoids do not ment treatment, for they are frequently 
most distressing, but local measures must be supplemented by 
genera] measures if the patient is to receive real medical 
justice 

Practically, there is no function or part of the body that 
does not suff’er in the chronic case of cardiac inadequacy 
Anemia develops, menorrhagia during menstruation, even 
mentality is slowed, headache appears, and mental effort be- 
comes almost as defective and slowed down as more crudely 
physical effort Eyesight and the other special senses wane 
This is a picture, then, that demands the attention of the doctor, 
and not of the myopic specialist It is these cases of chronic 
or slowly progressive heart failure that most frequently escape 
observation, acute cases of heart failure admit of but relatively 
little opportunity for lack of recognition 

You have noticed, no doubt, that I have said very little as 
to methods m the diagnosis of this condition My neglect has 
been purposeful for I am certain that this group of general 
practitioners will have but httle difficulty with this phase if 
you but recall the mechanism of the process concerned in the 
failing heart I have attempted rather to build up a picture 
of how it all comes about, feehng that if this is recalled diag- 
nosis will require nothing beyond the skill of any of you As 
a matter of fact, inspection alone is quite sufficient in most 
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instances for an entirely satisfactory working diagnosis in 
these important cases « With the history, the findings of inspec 
tion, ordinary auscultation and percussion, there is small 
probability that you will be misled m diagnosis Wherever 
question, doubt, or confusion from comphcations appears, 
you all know the utihty of the fluoroscope and of the x ray 
plate You have, of course, exarmned the unne You will 
appeal sometimes, though not very frequently, to the electro 
cardiograph, particularly when the question of exclusion of 
coronary disease comes up Perhaps you will wish to study the 
retina with the opthalmoscope to exclude or confirm renal or 
hypertensive disease, but in the mam you will find that the 
study of your patient as a whole will £i\ e you all the mforma 
tion necessary for the correct and immediate treatment of your 
patienL 

There is nothing very new, mystenous, or remarkable 
about the treatment of these cases You will accomphsh all 
that anyone may do for these patients by the application of 
long known and well-established methods of treatment, modify 
ing your methods in every instance by the needs of each 
special patient, for, as in most other types of disease, no cases 
are identical, and we physiaans must not fail to recall that we 
are treating biological individuals and not mere machines 

Acute cases of cardiac failure demand great promptness m 
treatment, as a rule Yet nearly all of them rate at least a 
working hypothesis of the basic pathology concerned An 
acute coronary thrombosis, for example, should certainly not 
receive the treatment desirable in acute dilatation from an old 
valvnilar defect 

'WTien cyanosis and dyspnea are marked, most acute cases 
profit from v enesection As to the amount of blood that should 
be abstracted, the best guide is furnished bv the relief that 
follow’s as soon as the cyanosis and dyspnea are relieved, no 
more blood should be taken The distress — mental and phys 
ical — of the patient is most promptly relicv ed, as a rule, by a 
hypodermic of morphine and this is \er> unlikely to do harm, 
irrespective of the cause of failure There arc, also, very few 
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instances in which it does not give real benefit, and that 
promptly Morphine contributes, moreover, to that first prin- 
ciple of medical practice It gives rest, which is particularly 
desirable m cases of cardiac failure, and added comfort 
This essential of rest brmgs up the question of posture 
It IS natural for us to put these patients to bed immediately, 
and to insist on a prone posture This is often a great mis- 
take, however Acute cases m particular are often much more 
relieved when seated in a comfortable chair or m an inclined 
position in a Gatch bed, or the like If shock is marked, 
heat IS often most desirable, apphed just as you would in any 
other condition of shock, but with’ as little manipulation of the 
patient as possible Too meddlesome diagnostic measures 
should certainly not be attempted at this stage 

If the pulse is regular and fairly full, digitalis should 
probably not be given Only in very exceptional circumstances, 
in cases in which an acute coronary lesion is suspected, should 
It be used, if arrhythmia is marked and dyspnea definite, it 
should be given, however, intravenously or intramuscularly, 
and in such doses as to be effective Caffeine, best given as 
soda benzoate hypodermically, is often very effective, espe- 
cially in those cases that are in shock It has the advantage 
of being without contraindication when coronary thrombosis 
has taken place It m no way replaces morphine, however, 
and there is no contraindication between these two excellent 
drugs m cases of acute heart failure 

Adrenahn is often very effective, given better hypodermic- 
ally than intravenously, always dependmg on the reaction of 
the patient Except when h3T3ertension is marked, it is not 
contraindicated, even in coronary disease Other drugs are 
to be utilized as the case may indicate Strychnine is no 
longer fashionable but is occasionally very useful, especially 
when there is deficient muscle irritability in the heart, it is 
often a very valuable adjuvant to digitalis Atropine is often 
highly beneficial (always depending on the reaction of the 
patient), especially when pulmonary edema is present 
Intracardiac medication is occasionally indicated in cases 
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m which other and more ordinary measures fad, m fact, in 
these emergencies, a very large group of drugs is advisedly 
employed because \ery many of these cases are first seen in 
extremis and almost anything promising even mere hope may 
be attempted Intravenous sahne, glucose and other s imil a r 
measures may seem indicated Ouabam has acted apparently 
well with me on several occasions, its use depending on the 
reaction of the patient, strophanthin and others of the less 
famlhar drugs, also, the same condition applymg Some cases 
are greatly reheved by oxygen, preferably given by the tent 
method, or through the nasal catheter The resolute phys 
laan will persist m his treatment of these cases, though failure 
Is more frequent than success, except where acute failure 
appears in chrome lesions, in which cases prognosis is usu 
ally much better than in mstances that develop acutely 

As I have attempted to point out to you, the appearance of 
frank chrome cardiac failure may be very slow and so 
insidious that even the attending physician may scarcely be 
aware of the period when active treatment becomes imperative 
It IS much better m cases that are subject to the pathology m 
which a chronic cardiac failure is Ukely to appear, to insist on 
routine exammations, and to begin treatment, as it were, pro- 
phylactically This is particularly true m old age, when the 
early use of very small doses of digitahs over very long penods 
of time frequentlj prevents a failure of the heart I have car 
ned out this method over penods of twenty jears in instances 
of chronic mjocardial fibrosis, chronic rheumatic heart, and in 
vnhmlar defects of almost any sort Very small doses of an 
effective preparation may entirely suffice, perhaps no more 
than a grain of a good leaf daily for a man of average weight 
will scn.c to keep him m good health and comfort for \er> long 
penods uhilc a discontinuance of this minute dosage is soon 
followed evidence of heart inadequacy 

Digitalis is so remarkablv effective m very man> ca«es of 
chronic heart failure that is not onlv relieves the patient but 
also actually cures man> cases of malignant therapeutic nihil 
ism The dosage should not conform to an\ rules as to bodv 
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weight, these are really devised to indicate the limits of safety 
Digitalis in cases of chronic or impendmg heart failure should 
be given experimentally, as it were, until it is determined what 
IS the most satisfactory dose and preparation for the particu- 
lar case under observation This was the method advised by 
my own teacher of pharmacology, many years ago, and at that 
remote time Cushney was widely criticized because he gave 
“digitalis until digitalis effect was produced ” Modern studies 
of this sturdy drug have added but little to the chnical use of 
digitalis as taught by this pioneer pharmacologist So I say 
determine by therapeutic expenment if digitalis is effective in 
any patient, determine by the same mtelhgent manner the 
form of the drug and the most desirable dosage You will 
find a tremendous variation in these matters, as you older 
practitioners well know 

It IS difficult for me to stop talking about digitahs, so 
enthusiastic am I about its benefits m most cases of chrome 
heart failure I shall add only that the skill of the physician 
m Its management and a careful study of its effects on each 
individual patient are necessary if best results are to be at- 
tained Broken periods of administration are very effective 
in many, but by no means in all, cases of this kind 

You have noted that m the treatment of this condition I 
have placed the use of digitahs even before physical methods 
of prophylaxis and care This has been by design Rest is, 
after digitalis, our best method for the prophylaxis and treat- 
ment of chrome heart failure Again, however, there may 
be too much of a good thing, too large a dosage of rest as of 
other medicaments This, too, must be determined by therap- 
eutic expenment I am in the habit of insisting on more than 
a usual amount of rest for all cases of tentative heart failure 
as a matter of prophylaxis In those frequent cases in which it 
IS necessary for the patient to contmue his occupation in spite 
of his infirmity I like to insist that he spend his Sundays in 
bed, resting from Saturday afternoon unPl Monday morning 
It is very gratifying to note how much may be accomphshed 
by this logical and inexpensive rest cure without, in any senous 
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way, interfenng with the patient^s obhgations of hfe Those 
of us who have to do only with hospital cases are too hkely to 
forget that mental peace and raimraation of worry are large 
factors m rest and recovery When the patient, by such 
methods as I have just mentioned, can be kept secure in his 
livelihood and, at the same time, obtain the adequate rest 
which his condition necessitates, we add very much to his 
longevity and to his content in life 

Rest, particularly rest in bed, however, may be given in 
too large dosage for the patient’s best welfare In most 
chronic cases of failing heart, there comes a tune when more, 
though always very temperate, exercise becomes necessary, for 
the heart muscle like every other musde reqmres exerase lest 
it degenerate and become less effiaent than before rest treat 
menL We must, then, not keep our old cardiac cases too long 
in bed, or, if this is imperative because of the gravity of the 
case, we must substitute for exercise, massage, passive move 
menis, and the like. Above all, m the physiotherapy of the 
chronic failing heart, we must mdividualire our treatment 

There is so very much to be said concerning physiotherapy 
m the chrome cardiac that one finds it difficult to stop There 
can be no doubt in your minds, surely, as to the value of 
hydrotherapy, of the regime of the vanous health resorts, in 
the treatment of these cases We Amencans should remember 
that we ha\e more vitally valuable springs m this countiy 
than m all of Europe Indeed, it is said that Yellowstone 
Park includes in its limits more really therapeutic waters than 
all of the rest of the world But we have allowed Eurojie to 
monopolize in this type of treatment, greatly to our and to our 
patients’ disadvantage There is much more that I wish I 
might discuss with you in this matter of physiotherapy, but 
wo must not neglect drug treatment There is none among > ou 
experienced practitioners who docs not realize the vnluc of 
drugs, even of other drugs than the digitalis group, m thi«^ 
class of dis<?asc 

The purgatives and laxatives have a distinct r61e in ncarlv 
nl! instances of the chronic failing heart The dch>drating 
vou 18—47 
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value of tlie salines in this class of disease has long been 
recognized Magnesium salts, sodium phosphate, and others 
of this class are of primary value espeaally m hydremic cases 
We should not forget the use of calomel, properly applied, as, 
for example, in the old Fothergill's pill, three to six daily one 
day out of each week, as valuable in these cases today as 
eighty years ago Have you forgotten that calomel, properly 
given, IS an excellent diuretic as well as a cholagogue and 
cathartic, perhaps you prefer the modern salyrgan 

The value of diuretics m many of these cases is evident to 
all of you Such drugs as caffeine and theosine are frequently 
imperatively indicated Please recall that all drugs of this 
group have, also, a very certain stimulative action on the heart 
muscle, but you must remember, too, that they are cerebral 
stimulants as well and that when given indiscretely, they add 
to insomnia, restlessness and irritability Please recall, also, 
that two of the most potent preparations of caffeine and 
theosine are coffee and tea These drugs are almost all 
coronary vasodilators and the old and pharmacopeal forms 
are, m the mam at least, as valuable as the numerous new and 
expensive types now on the proprietary drug market 

Alcohol IS a sedative, not a stimulant, but is may nonethe- 
less be discussed along with caffeme and theosine because of 
the agreeable forms m which it, too, may be prescnbed 
Alcohol, espeaally taken at night with the evemng meal, or on 
going to bed, particularly m cardiac disease in the aged, is a 
valuable drug and an agreeable condiment, produang m suit- 
able cases an euphona more definitely and more constantly 
than any other drug at our command Sedatives are often 
mdispensable m cases of faihng heart The bromides and 
chloral hydrate have not been displaced by any of the newer 
hypnotics The fear of morphine has been so overcultivated 
by lay organizations that many physiaans have forgotten that 
opium, particularly the older forms, may be given advan- 
tageously for months and even for years, if administered under 
competent medical control It is a very cruel and inhuman 
thmg to withhold opium m cases of this character when the 
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drug IS medically indicated We all agree, however, that this 
IS not a drug to be put m the hands of the amateur, neither, 
for that matter, are the numerous other sedaUves, hypnotics, 
and analgesics that are frequently necessary in the treatment of 
this and many other diseases 

Vasodilators have been mentioned, m part, under the 
caffeme and theosme salts, but some cases demand vasodilators 
of more posiUve character, such as the nitntes, nitroglycerin, 
sodium mtnte, erythroltetramtnte, and others As a rule, these 
drugs are more highly efficient for symptomatic usage in 
special instances rather than as a matter of routine for the 
reduction of hypertension m which their conUnued exhibition is 
usually more harmful than benefiaal, but especially m the 
chronic failing heart we must always recall that symptomatic 
treatment is proper whenever it adds to the comfort of the 
patient We must not forget, then, that the symptoms of the 
condition, such as those of the gastro-intestinal tract, must be 
given a hearing and, insofar as is possible, mitigated by diet, 
physiotherapy, and by drug use whenever necessary 

In hydremic cases, obviously flmds should be restricted, 
the highly salt foods must be curtailed, sweating favored, and 
the saline laxative prescnbed It may be necessary to give 
diuretics Urea, salyrgan, sodium citrate, and diaphoretics, or, 
at times, atropmc. It may become necessary to resort to 
Southey’s tubes or to evacuate pleural or peritoneal exudates 
I apologize for having taken up so much of your time on a 
subject of which I know that every experienced practitioner 
is well qualified to manage, but it does no harm occasionally to 
re\new our knowledge There is one point which I am most 
anxious to make very positive to >ou In our treatment of the 
failing heart, we must above all else treat the patient as a 
whole and as an individual, for it is the whole person that is 
sick, not just the heart, and not alone the bodj , but the mind of 
the human, also each case must be considered as a personality, 
as well as a mechanism, out of order 
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THB TREATMENT OF EARLY HEART FAILURE 

The circulation by its constant flow maintains the exchange 
of oxygen, carbon dioxide and other metabolites between the 
lungs, the alimentary tract, the tissues, and the excretory 
organs and acts as a earner of the chemical internal regulatory 
mechanisms of the body The effiaency of the arculation 
depends in large measure on the functional integnty of the 
heart, although other elements such as the vasomotor control 
of the arte nocap ill ary venous mechanism, and the blood volume 
play important roles Heart failure results in arculatory fad 
ure and manifests itself by signs and symptoms ansing not 
alone in the heart, but in other organs such as the brain, the 
lungs, the hver, the kidneys whose functions are impaired by 
the inadequate arculation The earliest indications of heart 
failure, before structural alterations in organs have taken 
place, are the subjective symptoms of dyspnea, palpitation and 
precordial pain In the first stages of failure these arise only 
on effort and the degree of failure can be gauged b\ the amount 
of effort required to provoke symptoms When symptoms of 
heart failure occur at rest, or when signs of congestion of the 
lungs, the liver, or the kidneys have appeared, failure is far 
advanced 

Dyspnea, palpitation, precordial pam, though common 
•signals of heart failure, may also occur in functional neuro- 
genic disturbances of the arculation or in <ieverc anemia To 
diagnose heart failure then it Is necessary to associate these 
symptoms with a cardiac lesion that can give rise to them and 
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With physiologic disturbsxices of the heart such as alterations 
in rate or rhythm An individual has heart failure when, as a 
result of a heart lesion, he is unable to carry on his accustomed 
activities without symptoms of circulatory failure 

We are so habituated to associate heart failure with signs 
of congestion of the lungs and liver, or with edema that we 
are apt to overlook its presence in the earher stages A patient 
with active rheumabc myocarditis, or with angina pectons 
may have heart failure just as truly as one with congestive 
failure and auricular fibrillation Although the pnnaples 
underlying the treatment of heart failure apply to all forms of 
heart disease, their apphcation to the particular forms of heart 
disease is sufficiently varied to warrant separate consideration 
of the different types of heart disease 

RHEUMATIC HEART DISEASE 

Heart failure complicating rheumatic heart disease occurs 
as a result of an active rheumatic carditis, or of the onset of a 
cardiac irregularity such as auncular fibrillation, or from a 
gradual weakemng of the heart muscle that has labored for 
years to overcome the handicaps engendered by progressive 
valvular deformities At times such heart failure develops 
suddenly after overexertion 

Rheumatic Carditis — ^In this condition heart failure is 
the direct result of an active inflammation of the heart muscle 
Signs and s5miptoms of heart failure may not be apparent m 
many patients with active rheumatic mfection of the heart, 
but, as a rule, palpitation and dyspnea on exertion, often with 
sticking precordial pain are observed, and almost invariably 
the pulse is rapid Expenence has shown that in the over- 
whelmmg majonty of individuals with rheumatic fever, the 
carditis persists as long as the systemic infection It is un- 
necessary and unwise, therefore, to await manifest evidences 
of heart failure m these patients, but rather to assume the 
existence of heart faflure m every patient with rheumatic 
infection and to treat him accordmgly There is no speafic 
therapy for rheumatic fever, salicylates, although they reduce 
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(ever and joint swellings, do not influence the course or dura 
tion of the disease, and have no efTect on the cardiac infection 
Treatment, therefore, is directed to spanng the heart and main- 
taining Its efflaency while awaiting the subsidence of the infec- 
tion The most important measure is rest Bed rest must be 
enforced until the complete arrest of the infection In the 
earlier stages, particularly when a rapid pulse, changmg mur 
murs, or a pencarditis proclaim senous invasion of the heart 
this cannot be too complete The patient should be as im 
mobile as possible, he should be turned m bed, and fed and 
waited on m every way As improvement occurs these pre 
cautions may very gradually be relaxed It is not easy to know 
when the infection has been eradicated and when the patient 
may leave the bed The best guides are the temperature, the 
heart rate, the white blood cell count, and the sedimentation 
rate of the red blood cells When all four are normal and 
remam normal for two to three weeks it is fairly safe to 
assume that the active infection has terminated, but even 
after this period the temperature and pulse rate must be fol- 
lowed for several weeks for recrudescences are not uncom 
mon Restoration to normal activity must be very gradual 
and guided by the response of the heart to effort 

The diet must be liberal even dunng the acute febrile 
penod Rheumatic fever, like tuberculosis, is a chronic in 
fection and one must attempt to maintain nutrition Meat, 
fresh vegetables, milk, in fact any foodstuff prepared in a 
digestible manner is acceptable 

The anemia that develops so rapidly in patients with rheu 
matic fever is caused by the toxemia of the disease The iron 
released from the destroyed red blood cells is stored in the 
li\cr and spleen and is available in sufiident quantity for 
hemoglobin formation when the infection has subsided The 
administration of iron, therefore, dunng the stage of active 
infection is unnecessary, it will not combat the anemia and 
ma> ser\c to disturb the digestion It may be given in small 
doses — 10 grains of iron and ammonium dlrate three limes 
a da> — dunng con\Tilesccnce 
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Heart stimulants are not indicated during the acute febrile 
period The inflamed heart muscle seems to be refractory to 
such stimulants Indeed it is often ovenrntable and the in- 
cautious administration of digitahs may quickly give rise to 
toxic symptoms, or to changes in rhythm such as auricular 
fibrillation Digitahs should never be used during acute 
rheumatic carditis Even when heart failure becomes severe 
during the stage of active infection, digitahs is ineffectual and 
recourse must be had to diuretics such as ammomum chloride 
20 to 30 grains three times a day, with occasional injections 
of a mercurial diuretic such as mercupunn or salyrgan 

In view of the association of tonsilhtis with rheumatic in- 
fection some have advocated tonsillectomy even dunng the 
febrile period in the hope of preventing further infection This 
IS a pernicious and dangerous practice which often leads to 
exacerbations of the systemic mfection Tonsillectomy, when 
indicated, must be performed after the infection has subsided 

In summary, it is evident that treatment of early and 
potential heart failure in acute rheumatic carditis consists in 
sparing the heart all unnecessary work, and in mamtammg the 
body nutntion and presumably the resistance as best one can 
There is no direct cardiac therapy 

FAILURE OF THE HYPERTROPHIC HEART 

Chronic Rheumatic Valvular Heart Disease Hyper- 
tensive Heart Disease — In the absence of myocarditis and 
of advanced disease of the coronary arteries heart failure 
rarely occurs unless the heart muscle has been h}qDertrophic 
for some time Hearts handicapped by chronic valvular de- 
formities following rheumatic mfection, or by high artenal 
pressure have the common feature of h 3 qjertrophy and dilata- 
tion, which slowly progresses With the lapse of years djrep- 
nea and palpitation herald the onset of myocardial weakness 
It IS not always easy, however, to be certain that these symp- 
toms mdicate heart failure Young women with mitral stenosis 
often have neuroarculatory asthenia as well, and in them the 
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cardiorespiratory distress may be caused by the neurogemc 
disturbance, by loss of the regulatory balance of the cardiac 
and vasomotor nerves Similarly women with hypertension 
often complain of hot flushes, vertigo, rapid palpitation, dysp 
nea, and sticking precordial pam, determined by a similar 
neurogemc disorder In such patients the symptoms are out 
of all proportion in their intensity to the anatomical changes 
in the heart Were they deterrmned by heart failure one 
would find a large dilated heart, distended neck veins, cyano- 
sis, and congestion of the lungs and hver Instead, the heart 
IS small and there is no venous congestion Even in the pres 
ence of organic heart disease the diagnosis of heart failure does 
not follow automatically from the appearance of symptoms 
such as dyspnea and palpitation The symptoms must be cor 
related wth the heart lesion In these patients with psycho 
neurotic disturbances manifesting themselves in a cardiovascu- 
lar symptomatology, the erroneous diagnosis of heart failure, 
with the restnetions and treatment consequent upon it may do 
incalculable harm 

Certain objective criteria are of assistance in determining 
^\hcthe^ there is actual failure of the heart muscle With early 
heart failure the pulse rate is usually rapid, and the accelera- 
tion persists during sleep — a rapid rate caused by neurogemc 
factors drops to normal dunng sleep ^ The determination of 
the circulation time of the blood, which is very simple with the 
newer methods is very helpful A delayed arculation time in 
dicates heart failure 

In the rheumatic group heart failure may at anv time be 
induced b\ a fresh rheumatic infection The treatment of 
Mich failure has been outlined m a previous section 

Another factor that commonly precipitates failure of a 
Iivpcrtrophic heart is bodily actmty that overta'^cs the rc 
serve power of the heart Such overexertion may produce an 
inMdlous cumuhlive effect so that the time comes when the 
patient discovers that he cannot carrv on his ordinarv activi 
ties without dv^pnea and palpitation, and that he tires casilv 
Thiv 1*; the fir^t indication that the heart is beginning to fail 
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Since this failure is caused by persistent overtaxing of the 
heart, treatment must first be directed to rehevmg the mus- 
cular pump of all unnecessary work Nothing is as valuable 
as a few weeks’ rest in bed, even though the patient is not 
acutely ill In most instances bed rest need not be absolute, 
and bath room privileges may be allowed After the penod 
of bed rest the patient is kept in the house for another few 
weeks and is then very gradually allowed to resume his activi- 
ties But he must be alert to learn the hmits to which he can 
go The onset of dyspnea is usually the best indication that 
the particular activity is too great a burden on the heart The 
tempo of activity is as important as the amount of work done 
If the patient learns to move and to live at a leisurely pace, 
avoiding all hurry, he will be astonished to discover how much 
he can do Stair climbing traditionally is a great bugaboo to 
the patient with heart disease Stairs are not nearly as danger- 
ous or harmful as we make our patients suppose Many of 
these patients, after they have recovered from early heart 
failure, can climb stairs if they walk slowly, and if they rest 
on the way if necessary It does them no harm 

The diet requires little comment It should be liberal and 
varied No particular foodstuffs, in my expenence, are either 
helpful or harmful I have seen no benefit from a high carbo- 
hydrate diet Of course, foods known to disagree with the 
patient must be avoided A rest period should follow every 
meal The chief need is to prevent overloading the stomach 
and to keep the bulk of the meals low If the patient is obese, 
dietary restrictions to mduce loss in weight may be neces- 
sary The fluid intake should not exceed a quart and a 
half in twenty-four hours 

Drugs Digitalis is particularly helpful in early failure of 
a hypertrophic heart Since there is no emergency, moderate 
dosage of U grains of digitalis twice a day, given for several 
months, is adequate Some have urged that these patients take 
small doses of digitahs for the rest of their lives, in the belief 
that in this manner the contractile power of the heart is 
permanently kept at a higher level There is some question as 
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to the validity of this view, and m my expenence such continu- 
ous dosage is rarely desirable m these cases 

Aside from digitalis httle medication is indicated Mfld 
sedatives such as phenobarbital, or a mixture containing from 
5 to 10 grains of chloral hydrate and 10 grams of sodium 
bromide to the dose are often useful, particularly in patients 
with hypertension 

There are some patients with hypertension or vTith insuf 
ficiency of the aortic valve and very large left ventncles m 
whom the preraomtory symptoms of heart fculure mav be lack 
mg or overlooked In them the first sign of heart failure, and 
it is a sign of left ventricular failure, is an attack of nocturnal 
“asthma” or of paroxysmal dyspnea This may or may not be 
assoaated with pulmonary edema Paroxysmal dyspnea is a 
very complex phenomenon of winch a most important com 
ponent is a reflex irritation of many medullary centers This 
gives the lead for the most efficacious treatment — namely the 
hypodermic admimstration of morphine In such an attack 
full doses, as a rule \ gram, of morphine sulphate must be 
given This may be repealed if necessary This usually 
brings speedy relief Prevention of further attacks involves 
the administration of digitalis to strengthen the heart, and the 
control of fluid exchange If such a patient has been receiving 
no digitalis he should take about 6 grams daily for two days, 
followed by 3 grams dally Still more important is the reduc- 
tion of fluid intake to below 1000 cc a day, with no fluids 
taken after 6 r m Diuretics should be given as well Not 
infrequently aminophyllin is of considerable value In the 
acute attack intravenous injection of an ampule containing 
4 grains may give immediate relief To prevent attacks amin 
ophvllin IS given m U gram tablets of which one or two are 
taken three limes a da> 

In the more stubborn cases, however, all of these measures 
will be ineffectual in preventing the recurrence of attacks 
Here the more powerful diuretics mu'^t be used Ammomum 
chlondc 30 grains three times a da> is best administered m 
enteric coaled tablets of 7 \ grains each With this a mercurial 
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diuretic should be given intramuscularly or intravenously 
There are several available — ^mercupunn and salyrgan which 
can be given intramuscularly or intravenously, or neptal which 
is used only intramuscularly The dosage of each is from 1 
to 2 cc This dose can be repeated every five to seven days 
depending on the indications, and can be continued for long 
periods of time Care should be taken not to use these 
mercurial diuretics in patients with kidney insufficiency, that 
IS, with a low specific gravity urine, with significant nitrogen 
retention, or with much albumin and red blood cells in their 
urine In such cases they may cause further kidney damage 
and may even cause death from uremia In the use of ammo- 
nium chloride too, it must be remembered that this drug acts 
by producing acidosis, and that at times overdosage produces 
too great a degree of acidosis, with rapid respirations and other 
toxic manifestations 

Heart failure may be induced for the first time by acute 
overexertion In lesions which have resulted m preponderant 
left ventricular enlargement such failure manifests itself with 
a clinical picture resemblmg paroxysmal dyspnea, intense 
dyspnea with or without pulmonary congestion or edema The 
treatment of this state has just been outlined When failure 
involves chiefly the right ventricle, as in patients with mitral 
stenosis, the outstanding features m addition to pulmonary 
congestion are distention of the neck veins, engorgement of 
the liver and penpheral edema It is in such cases of sudden 
right heart failure that phlebotomy is particularly useful At 
least 500 cc should be withdrawn Digitalis should be given 
in large doses so that about 25 grams are given in the first 
three days If the patient’s condition is really critical the 
first dose may be an intravenous one of 4 cc Recovery is 
often hastened by the administration of ammonium chlonde 
and a mercunal diuretic 

After recovery from the acute stage of sudden heart failure, 
the patient must still be restricted for some time to allow of 
the fullest possible restoration of cardiac reserve He should 
be kept in bed one month, and another month or two should 
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elapse beiore he is allowed to resume his wonted activities 
Digitalis in doses of about li grains twice a day should be 
given for the whole period 

The sudden onset of auricular fibnllation is often the pre 
apitating cause of heart failure It is the rapid rather than 
the irregular ventncular rate that is responsible for the arcula 
tory msufiiaency The intensity of the failure depends on 
additional handicaps occasioned by the degree of valvular 
deformity and of impairment of the myocardium Thus pa 
tients with Graves’ disease whose hearts are anatomically 
normal are often little embarrassed by the onset of auncular 
fibrillation, while those with mitral stenosis or long-standing 
hypertension usually become very ill with congestive heart 
failure 

In addition to the general methods of deahng ivith heart 
failure, which have been discussed, the immediate indication 
IS to reduce the heart rate to its normal level This is readily 
accomplished by the administration of adequate amounts of 
digitalis The procedure is very simple, and need not be com 
plicated by calculations of body weight dosage or of pulse 
defiats 

Digitalifl in Auricular Fibrillation — ^\\Tien the aundes 
are fibriUating the aunculoventncular node is bombarded by 
some 450 impulses of varying intensity every mmute It can 
only respond to a certain number of these — usually to from 
100 to 160 a mmute These impulses then pass through the 
aunculovcntiicular conducting tissues to the ventncles and 
initiate ventncular contractions The ventncular rate vanes 
from 100 to 160 a minute depending on the number of impulses 
that come through Digitalis depresses the function of the 
lunculoventricular conduction tissue, and so blocks the pas- 
sage of the weaker impubes and prc\ents them from iniUaUng 
vcntncuhr contractions Thus the \entncular rate is slowed 
Within certain limits the degree of block, and therefore of 
ventncular slowing depends on the amount of digitalis admm 
Istcred There is no absolute measure of digitalis dosage, the 
amount of digitalis needed to slow the ventncles when the 
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auricles are fibnllating depends largely on the personal idio- 
syncrasy of the patient There can be only one rule Give 
enough digitalis to reduce the ventricular rate to about 70 and 
to maintain it at this level 

For most purposes the l^-gram, 1 cat unit, tablet of 
digitalis, of which there are many good preparations on the 
market, is the most satisfactory Intravenous or intramuscular 
administration is indicated only in emergencies or when the 
patient cannot swallow 

The speed with which digitahzation is carried out depends 
upon the severity of the patient’s symptoms If the ventricular 
rate is very rapid and the patient very ill, 4 cc of an appro- 
priate preparation may be given intravenously, followed imme- 
diately by 6 grains by mouth It takes about six hours before 
digitahs given by mouth is absorbed and acts on the heart 
Further dosage is determined by the response of the ventricular 
rate to the medication As long as the heart rate counted at 
the apex remains above 100, fairly large doses can be safely 
administered Thus the apex rate is counted every six hours 
and if it remains rapid 6 grains are given at each six-hour 
period When the rate falls below 100, which will usually 
occur within twenty-four hours, the dosage is reduced at first 
to grains every four hours As soon as the ventncular rate 
has dropped to between 70 and 80, one must determme the 
amount of digitalis necessary to maintain this rate This is 
usually in the neighborhood of 3 grams a day, although some 
patients will require more and some less The exact dosage 
must be determined by trial and error, by observing the 
ventncular rate It is well to teach these patients how to 
count their ventricular rate so that they can learn to adjust 
their own digitalis dosage, for their need of digitalis may vary 
from time to tune If the heart is large and the apex beat 
forceful this can be done by palpation, otherwise the patient 
should learn to count the apex rate with a stethoscope 

If the indications for digitalization are not so urgent, the 
drug should be given more slowly As a rule, the admimstration 
of grams every four to six hours will slow the ventricles in 
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a few days Even in these cases the initial dose may be 
larger — 6 grams When the heart is slowed the maintenance 
dose must be worked out as mdicated above In all cases 
digitalis mast be continued mdefimtely as long as the auricular 
jibnllatwn persists and the ventncidar rate tends to increase 
as digitalis is withdrawn It is far too common to encounter 
patients with auncular fibrillation who, after havmg had com 
pensation restored, again develop heart failure because they 
stopped taking digitalis 

A knowledge of the toxic effects of digitalis is, of course, 
necessary Headache, nausea, vomitmg, and the appearance 
of extrasystoles, particularly of bigeminal rhythm, are the 
common signs of digitalis poisomng The development of 
any such signs or symptoms must lead to cautious evaluation of 
their significance, and to the temporary stoppage of digitalis 
administration Nausea caused by congestion of the gastnc 
mucosa and congestive distention of the liver commonly is 
associated with heart failure and calls for more vigorous digit- 
alis therapy As a rule, nausea experienced immediately after 
taking the medication is not due to digitalis Digitalis nausea 
is \ery persistent and distressing 

Quinidine in Auricular Fibrillation — ^The restoration 
of normal sinus rh3dhm by means of quinidine is rarely mdi 
cated in patients with auncular fibrillation The danger of 
embohsm, or of sudden death from the toxic action of the 
drug, together with the great tendency of auncular fibnllatlon 
to recur make the use of quinidme of doubtful value in most 
cases There are times, however, when the drug is invaluable 
WTien the heart — particularly the aundes — is little enlarged, 
and when the absolute irregularity is, so to speak, an accidental 
occurrence rather than a sign of progressive heart failure, 
restoration to normal rhythm with the aid of quinidine may 
be of lasting value Such cases are rare, except in assodaUon 
with hyperthjroidism In hyperthyroidism, however, even if 
the heart is small there is no pioint in restoring normal rhythm 
as long as the h>T>crth> roid state persists for this will ccrtaml> 
lend to recurrence of auncuhr fibrillation Subtotal th>roid 
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ectomy alone usually causes spontaneous return of normal 
rhythm within a few weeks after operation If this does not 
occur within a month following the thyroidectomy quinidme 
should be given to abolish the irregulanty 

When it has been determined that the case is suitable for 
quimdine therapy the drug should be admimstered in the fol- 
lowing manner The patient is kept m bed First two test 
doses of 3 grams each of qumidme sulphate are administered 
two hours apart If this gives rise to no untoward symptoms 
one may proceed At first 3 grams of quimdme sulphate are 
given every two hours, day and night, until sinus rhythm 
returns or until symptoms of cinchonism such as tinnitus, 
nausea, or diarrhea, appear If this does not lead to the 
desired result within two or three days the dose is doubled, i c , 
6 grams of quimdme sulphate are given every two hours for 
twenty-four hours if necessary If this does not arrest the 
fibnllation, 6 grams every hour for 10 doses may be tned 
Qumidme is rapidly excreted and the effective concentration 
of the drug m the body seems to be the important element in 
its efficacy If normal sinus rhythm has been restored the 
concentrated dosage should immediately be stopped and 3 
grams of qumidme should be given every four hours for the 
first day, every five hours for the next few days, and then three 
times a day for a few weeks Then the drug should be stopped 
completely 

In patients with paroxysmal auricular fibrillation in whom 
the attacks of irregular heart action are repeated at frequent 
intervals, qumidme may be given to prevent attacks It is 
difficult to determine the optimum dosage, but as a rule 3 
grams three to five times a day are efficaaous If it is known 
that attacks come at a particular time of day, or m relationship 
to a meal, dosage should be concentrated at this period 

Paroxysmal tachycardia may initiate heart failure 
Short penods of tachycardia, of a few hours or less, rarely 
cause much discomfort even when the heart is already damaged 
If the rapid rate persists, cardiac distress becomes mamfest, 
and even serious failure may ensue Attempts should first be 
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made to arrest the tachycardia by firm pressure on the carotid 
sinus ^\hlch is situated at the bifurcation of the common 
carotid artery If the maneuver is ineffectual on one side of 
the neck, it should be tried on the other If these attempts 
fail, firm presure on one of the eyeballs may restore normal 
rhythm At times taking a deep breath, or bending forward 
or swallowmg may bring the desired result If these sunple 
measures are unsuccessful recourse should be had to qumidine 
It IS admmistered as m auricular fibrillation The drug may 
also be used similarly to prevent lecuTtent attacks of paroxys- 
mal tachycardia At times oral dosage with quimdine is mef- 
fectual m arresting this abnormal rhythm and the persistence 
of the rapid heart rate may endanger hfe Under such circum 
stance from 7 to 10 grams of quinine dihydrochlonde, given 
intramuscularly, may promptly restore sinus rhythm Still 
more dramatic, and almost instantaneous effects have been 
achieved b> intravenous administration of qumine dihydro 
chloride I do not recommend this last method for the drug 
IS a highlj tone protoplasmic poison, and I have seen cardiac 
standstill as well as transient intraventricular block follow its 
intravenous use 

HEART FAILURE MAIOFESTED BY ANGINAL PAH? 

Patients with angma pectoris have heart failure as trul> 
as do those with dyspnea and evidences of congestive failure 
The presenting symptom here is purely subjective and may be 
unaccompanied by any objective manifestations of disease 
Thus It becomes important to recognize anginal pain and to 
distinguish it from other less significant types of precordial 
pam The pain of angina pcctons is usuall> experienced as a 
pressure or crimp beneath the stcmimi or in the III interspace 
to the left of the sternum, it may radiate to the neck, the left 
’^boulder or the left arm, it is usually provoked bv effort, ex- 
citement or a meal, it compels the patient to arrest all 
activity until the pain is gone, it is not assoaated with dysp- 
nea or palpitation, it is relieved bv nitroglycerin WTicn the 
“heart’ pain is sticking or stabbing in character, when it is 
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localized near the apex, when it is more or less continuous 
and unrelated to exertion, when it is associated with palpita- 
tion one IS deahng not with angina pectons due to coronary 
artery disease, but with a nonspeafic pam usually assoaated 
with functional cardiovascular disorders and with an anxiety 
neurosis 

The ease with which anginal attacks are provoked gives 
a measure of the severity of the lesion of the coronary arteries, 
and of the degree of heart failure Progress of the disease is 
indicated by increased frequency of attacks, of attacks pro- 
voked by lesser and lesser activity, and by the appearance of 
attacks when the patient is at rest, particularly durmg the 
night In the present state of knowledge we cannot hope to 
arrest the progress of the arterial disease by treatment, but we 
can greatly reduce the frequency of attacks, and often lessen 
the tendency to coronary thrombosis 

Coronary thrombosis, of course, is the complication most 
to be feared m these patients While all too often this dreaded 
catastrophe occurs without known provoking cause, often 
even unheralded by previous anginal seizures, not infrequently 
its occurrence may be traced to a definite exciting cause ® A 
silk weaver underwent a sudden severe strain as he caught a 
heavy fallmg weight on his loom Immediately he experienced 
a teanng pain under the sternum and qmckly developed 
classical signs of coronary thrombosis A cutter of cloth lifted 
a double bolt of silk m the behef that it was a single one With 
this he felt a sharp pam to the left of the sternum which soon 
subsided An hour later, while walking out of the buildmg, 
he expenenced his first attack of angma pectons A doctor 
ran up several flights of stairs to see a sick patient On arriv- 
ing at the top he developed mtense substemal pain which 
persisted and was followed by classical signs of coronary 
thrombosis These examples mdicate how, m a patient with 
coronary artery disease, an unusual effort may be followed 
by coronary artery occlusion They give a most valuable 
due to the proper treatment of these patients 

The most important measure in the handling of patients 
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With angina pectons is regulation of their lives They must 
learn that an attack of pam is a wammg that have over- 
strained the heart They must school themselves to hve a 
leisurely life without hurry and without high emotional pres- 
sure In particular they must avoid spurts of exertion such 
as runmng to catch a bus, or strammg to h ft a heavy object 
If they learn to move slowly they will often be agreeably sur- 
prised at what they can do without induang pam It is par- 
ticularly important to avoid all exertion for about an hour 
after eating 

Whether or not they can continue working depends upon 
their occupation, and on whether their work induces anginal 
seizures Of course, a ditch digger cannot continue at his work, 
but many factory workers can carry on without apparent harm 
to themselves It is sttikmg that most such workers expen 
ence no distress while workmg, but have their greatest diffi 
culty in travelmg to and from their place of employment 
tt^enever possible a man should be allowed to contmue to 
work There is no convmcmg evidence that most occupations 
act unfavorably on these patients or that they predispose to 
coronary occlusion If the factor of acute strain, and of post- 
prandial exertion can be eliminated, work does no harm to 
their hearts, and prevents them from becommg hopeless, de- 
spondent cardiac invalids In all such cases, however, the 
physlaan must protect himself by explaimng to some member 
of the family that although the work will do no harm, the 
nature of coronary disease is such that a senous attack can 
come at any time. It may happen tomorrow or not for years 
If the patient cooperates reasonably he will not injure himself 
bv moderate activity for an attack may come as readily when 
he 15 resting quietly 

The diet needs htUe elaboration The patient ma> partake 
of anything that agrees with him The only precaution that 
he must take is to eat temperately to avoid overfilling his 
stomach Better to arise from the table a little hungry and if 
necessary eat again in a few hours, than overdlstcnd the 
stomach It is also advisable to lie down or to rest m an easy 
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chair for three quarters of an hour to an hour after every 
meal 

Smoking, too, is a matter about which there are many 
opinions but few facts In spite of recent work suggesting 
tobacco allergy m certain young individuals with artenal dis- 
ease, the significance of the findings is not clear If it is true 
that tobacco sensitization is responsible for coronary artery 
disease, one cigarette would be as bad in its effect as many 
The fact remains that the relationship is not yet proved, and 
that many nonsmokers have coronary disease, and many indi- 
viduals with coronary disease can smoke ivith seeming 
impunity Some individuals, it is true, but they form a small 
minority, develop anginal pains after smoking, and for these 
tobacco must be absolutely prohibited Most patients with 
angina pectoris experience no apparent ill effects from tobacco, 
and they may be allowed to smoke in moderation 

Alcohol should never be taken in excess, nor in sufficient 
quantity to produce exhilaration, but an occasional glass of 
wine or a small amount of whisky is often soothing and bene- 
ficial when the patient is tired or irritable This holds par- 
ticularly for older people 

The most important drug is nitroglycerin Neither mtro- 
glycerm nor other nitntes are of any value taken regularly 
with a view to preventing attacks Their only value hes in re- 
lieving the attack itself Every patient with angina pectoris 
should carry %oo-grain tablets of mtroglycenn with him, and 
in case he is incautious or unfortunate enough to have an 
attack he should place one under his tongue and let it dissolve 
there This may be repeated in a few minutes if no relief 
is obtamed 

Of other drugs sedatives are of the greatest value Pheno- 
barbital ^ gram three times a day is one of the best In 
patients with high blood pressure a chloral and bromide mix- 
ture containing about 7 grams of chloral and 10 grains of 
sodium bromide to the dose is most useful Often the patient 
complains of flatulence In such cases a carminative is help- 
ful The bowels must be regulated and straimng at stool 
must be avoided 
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The use of many drugs has been advocated to dilate the 
coronary artenes and to improve the blood flow through the 
myocardium hlost of these are punne denvatives The most 
popular of them all, and those for the use of which there is 
some experimental evidence, are theobromine sodium sabcyl 
ale, of which 5 to 15 grains are given three times daily, and 
aminophyllm which is administred in Ingram tablets of which 
one or two are taken three times a day In spite of optimistic 
reports of several observers I have been unable to convince 
myself of their value They are harmless, howe\er, although 
at times they do upset the stomach, and may be given when it 
IS necessary to give the patient something The same holds 
true for the various muscle and organ extracts which are 
given With the similar hope that they may dilate the coronary 
arteries These, too, I have found uniformly meffectual 

The \ ery best treatment of all, when everything else fails, 
IS to keep the patient at absolute rest in bed for a month 
This will often not alone prevent attacks for the penod of rest, 
but increase the cardiac reserve to such an extent that the 
patient may be able to be quite active ivithout symptoms for 
some time afterward Sympathectomy is never indicated, but 
in very stubborn cases paravertcbril alcohol block, if earned 
out by an expert, may relieve the patient from further attacks 
of pain Often the anginal pain is replaced by a severe 
neuralgic pain at the site of the injection, which is worse than 
the pain it iv-as sought to cure T inally, when ever> thing else 
has failed, one must consider the desirability of total ablation 
of the th> roid gland This seems to be of real value in selected 
cases 

I shall not at this time discuss the treatment of coronary 
thrombosis, for when this occurs one can no longer speak of 
carlv heart failure But one point must be emphasized ^\^lcn 
a patient has recovered from such a cardiac infarction, and 
when, as happens so often, he has no signs or sjoaptoms of con 
gcstivc heart failure, and when his anginal seizures arc not loo 
rcadiiv provoked, he should be handled like the patient with 
simple angina. In particular nothing will be gamed b> making 
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him a permanent invahd He should be kept under observa- 
tion, but should be encouraged cautiously to resume his former 
occupation if it is at all feasible 
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THE HEART IN RHEUMATIC FEVER AND ACUTE RHEU- 
MATOID (INFECTIOUS) ARTHRITIS 

A PRELIMINARY report of a means of making a differential 
diagnosis between rheumatic fever and acute rheumatoid (in 
fectious) arthritis m adults was recently made by us ^ In 17 
patients with acute rheumatoid (infectious) arthritis no deft 
nitc evidence of myocardial involvement was recorded while 
in 63 cases of rheumatic fe\ er definite evidence of this comph 
cation appeared m 100 per cent of the cases The discover} 
of the presence or absence of cardiac damage appeared to be 
so clear cut a means of dividing nonspecific acute polyarthritis 
in adults into two groups that the preliminary work was ex 
tended further to include 50 cases of acute rheumatoid (mfec 
tious) arthntis This group was compared electrocardio- 
graphically with the 63 cases of rheumatic fever and dimcalh 
wdth the last 50 of those in which an acute polyarthntis wns 
present 

The similarity of acute rheumatoid (infectious) arthntis 
and rheumatic fever from both the clinical and laboratory 
viewpoint was commented upon and reviewed in our earlier 
report’ To appreciate the difficulty of diagnosis two case 
histories will be ated 

Case I — An Italian, thirty jears of age, wns admitted to 
the Mount Sinai Hospital, January 15, 1931, and discharged 
February 3, 1931, with the diagnosis of acute rheumatoid 
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(infectious) arthritis Sixteen years previous be had been sick 
for three months with a similar acute polyarthritis The pres- 
ent illness began six weeks before admission with an upper 
respiratory mfection and pain m the lumbosacral region which 
forced the patient to go to bed Four days later the nght knee 
became painful, red, hot and swollen Inflammation in this 
joint subsided in three days but migrated successively to 
wrists, shoulders and left knee There had been persistent mild 
fever, with chilliness, and during the six weeks he had lost 
25 pounds in weight Physical examination revealed a robust 
young man, in pain, with nght wnst and both shoulders in- 
flamed The teeth were in poor condition, the tonsils were 
large, the faucial pillars were hyperenuc A famt systolic 
murmur was heard at the apex The hemoglobin was 70 per 
cent, the white blood cells 12,800, the polymorphonuclears 
58 per cent, lymphocytes 38 per cent, monocytes 4 per cent 
The blood culture, unne examinations and gonorrheal comple- 
ment fixation test were negative The temperature reached 
104'^ F on the fourth day and then gradually returned to 
normal on the sixth The pain was not relieved by sahcylate 
therapy A tonsillectomy was performed on the sixth day 
with almost immediate improvement The patient was dis- 
charged eighteen days after admission, qmte able to go to 
work The electrocardiogram taken daily showed no abnor- 
mality other than a sinus arrhythmia 

Climcally, the case resembled rheumatic fever in all 
respects but three There was no electrocardiographic or 
chmcal evidence of myocardial mvolvement The pain was not 
reheved by salicylates and, finally, the removal of a focus of 
mfection (the tonsils), immediately preceded improvement 

Case n — ^An Austnan, forty years of age, was admitted 
April 11, 1933, and discharged May 14, 1933 For six years this 
patient had been ill with jomt pains on an average of once a 
year The present expenence began with a “gnppe” four 
weeks previous, that is, he suffered with pain all over his body 
After a week in bed the pain became localized in both ankles, 
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knees, toes, fingers and wnsts Fever and sweats occurred 
On physical examination, the patient was found to be obese 
and his pharynx was congested The heart was entirely 
negative although a faint apical systohc murmur was present 
The left knee was shghtly enlarged, tender, and a patellar click 
was obtained The right knee joint and the wnsts were also 
tender Over the nght olecranon a nodule was felt The 
hemoglobin was 88 per cent, the red blood cells 4,540,000, 
the white blood cells 20,400, the polymorphonuclears 87 per 
cent and lymphocytes 13 per cent The sedimentation time 
was fifteen minutes Durmg the first week, the temperature 
ranged from 101° to 103 6° F , pulse rate 78 to 100 beats per 
minute The patient received sahcylates, pyramidon and iron 
throughout hospitalixabon The sedimentation rate mcreased 
to eleven minutes and recourse was had to intravenous injec- 
tion of typhoid bacilli, begmning April 29, 1933 From the 
inception of this mode of therapy the patient improved The 
olecranon nodule was excised and reported by Dr Paul 
Klemperer as suggestive of a rheumatic nodule 

This patient, too, presented no climcal or electrocardio- 
graphic evidence of myocardial involvement and for this 
reason his malady was diagnosed as rheumatoid (mfectious) 
arthnlis A history of similar attacks over a period of six 
years with no resulting cardiac mvolvement lends further sup- 
port to this diagnosis, as docs, also, the prompt response to 
typhoid injection That the nodule over the olecranon was 
indistinguishable pathologically from that seen m acute rheu 
matic fc^e^ bears out a tntc observation, namely, that the 
subcutaneous nodule is found in both diseases and is alike 
morphologically * 

Altogether fifty cases of acute rheumatoid (infectious) 
arthritis were studied clinically and electrocardiographicalH 
These were compared with 63 cases of acute rheumatic fe\er 
As far as possible dailv electrical traangs were taken which 
were alwn^^ recorded uhile the patient was in bed Digitalis 
was nc:\cr dispensed but salicylates and pyramidon were used 
throughout the course of the disease 
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Since the electrocardiogram is an objective means of study, 
our observations in this field -will first be reported (Table 1) 

TABLE 1 

ElXCTROCARDIOGRAPmC FINDINGS 

Rheumatoid Acute 
(infectious) rheumatic 
arthritis fever 

Number of patients 50 63 


Definite electrocardiographic evidence of 

Per cent 

Per cent 

myocardial involvement 

0 

100 

Changes tn Rhythm 

Bradycardia 

20 

20 8 

Tachycardia 

34 

68 3 

Smus arrhythmia 

14 

22 4 

SmO'auncuIar block 

0 

9 6 

Auricular premature beats 

0 

9 6 

Ventncular premature beats 

0 

4 8 

Nodal rhythm 

2 

1 6 

Nodal tachycardia 

0 

1 6 

Interference smus and aunculoventncular 

nodes 

0 

3 2 

Auncular fibrillation 

0 

3 2 

Auncular flutter 

0 

3 2 

Changes tn Clectrocardtographtc Waves 

P-R (0^ second) 

14 

12 8 

P-R (over 0^ second)*^ 

10 

52 8 

Dropped beats 

0 

4 8 

RST changes 

0 

84 8 

T-wave inversions 

0 

40 0 

Iso-electnc (fiat) T~\vaves 

10 

28 6 

Inversion Tj only (transient) 

8 

8 0 

Transient QRS abnormalities 

0 

6 4 

Change voltage QRS 

2 

14 3 

Transient large Qa 

0 

9 6 

Transient L A. D 

0 

11 2 

Transient R A. D 

0 

3 2 

P wave changes 

2 

12 8 

Four cases 0 21 second, one 0 22 second, none more than 0 22 

second 


The outstandmg feature is the lack of electrocardiographic 
evidence of myocardial damage in the patients suffenng from 
acute rheumatoid (infectious) arthntis and its 100 per cent 
presence m rheumatic fever patients Among the former group, 
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there was not a single instance oi auncular fibnllation, auncu 
lar flutter, prolongation of the auriculoventncular conduction 
time (P-R intervi) beyond 0 22 second, partial heart block 
with dropped beats, RS T changes, T wave inversions or 
development of large Q waves in leads III Many minor 
changes, even, were absent, such as smo-auncular block, 
auncular or ventncular premature beats, nodal tachycardia or 
interference of smus and nodal rh3rthms The electrocardio 
graphic abnonnahties observed were shght There were five 
cases in which the auriculoventncular conduction time was pro- 
longed beyond 0 2 second In one of these five cases the P-R 
interval attained 0 22 second, in the remaining four the 
maximum defect was 0 21 second These figures are not far 
from the accepted upper limit of normal, namely, 0 2 second 
Another way of emphasizing that there was meager electro 
cardiographic evidence of myocardial damage is to contrast the 
results of these electrocardiograms with those obtained in the 
63 cases of acute rheumatic fever where every single case 
showed unequivocal signs of severe myocardial involvement 
(Table 1) 

The practitioner of medicine is primarily mterested in 
learning wherein rheumatic fever and acute rheumatoid (m 
fectious) arthntis differ chmcally The study revealed what 
the electrocardiogram has already shown In rheumatoid 
(infectious) arthntis there is no climeal evidence of endo 
cardial, myocardial or pericardial disease. Throughout the 
entire illness, and this lasted as long as one hundred and eight 
days m one instance, there was no development of a smgle sys- 
tolic murmur which might be considered orgamc in character, 
no development of a diastolic murmur, no pericarditis, no thrill, 
no evidence of ocardial enlargement, no auncular fibrillation 
or flutter, no tach>cardla of more than 120 beats per minute, 
no heart block In fact, the oulstandmg feature was the ab- 
sence of even minor clinical evidence of toxic effect on the heart 
muscle, such as auncular or ventncular premature beats (extra- 
svsiolcs) In any Infectious disease of long standing, with 
fever and prostration of the patient, one not uncommonly 
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observes minor cardiac irregularities such as auricular and 
ventricular premature beats In the acute rheumatoid (mfec- 
tious) arthritis group these were not once observed Hence, 
the absence of chmcal signs of organic heart disease m patients 
with acute polyarthritis is very good evidence that the patient 
has acute rheumatoid (infectious) arthritis and not rheumatic 
fever Only 30 of the SO patients with rheumatic fever pre- 
sented signs of organic cardiac disease on admission, but IS 
more developed signs during the course of the illness, leaving 
5 patients with rheumatic fever who gave no sign of heart 
involvement clmically, although the electrocardiograms were 
definitely abnormal Chmcally, therefore, it may be difficult 
to distmguish the two conditions but m the presence of defimte 
clinical evidence of heart disease the diagnosis is rheumatic 
fever 

The onset with upper respiratory infection, with or without 
epistaxis, the fever, the migratory type of jomt involvement, 
the tenderness, swelhng and redness of the joints, the sweatmg, 
the prostration, the leukocytosis, the secondary anemia, the 
rapid sedimentation time, the subcutaneous nodules, all were 
found in both rheumatic fever and rheumatoid (mfectious) 
arthntis However, aside from the presence or absence of 
cardiac involvement it will be noticed that there were some 
definite clinical differences The acute rheumatoid (infectious) 
arthritis patient was mclined to be shghtly older (Table 2) 
The average age was thirty-six , the youngest, eighteen and 
the oldest sixty-six This compared with an average age of 
twenty-six m the rheumatic fever group, the youngest being 
thirteen and the oldest fifty-five Epistaxis as an onset, ap- 
peared less common m the patients with arthntis In this 
group it occurred twice, whereas, m the rheumatic fever senes 
it was present ten times A history of previous attacks was 
more frequent in rheumatic fever and the pulse rate and 
temperature attained higher levels No distinction m the joints 
mvolved was noted except m the sternoclavicular In the 
rheumatic fever patients it was mvolved six tunes, and only 
once m the rheumatoid arthntis Another difference was that 
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TABLE 2 

SniuiAJi\ OF Oa Hijvdred Casea or Aom: Poi.\ ajcthwtis 

RbcumAlold Acnle 
Onfectiom) rbcumatic 



arthritis. 

fnTT 

Vumber of patients 

50 

50 

A\ ertge age 

36 

26 

\oungcst 

18 

13 

Oldest 

66 

55 

Male* 

28 

32 

Females 

22 

18 

A\ erage hospital stay 

38 daj's 

44 day* 

Cbmeal evidence of organic heart disease 

0 

45 

Onset 

Actilcl) 

35 

43 

Suhacnteli 

14 

7 

Upper ropunlOTj mfcctwns 

20 

33 

Epistaus 

2 

10 

Prevdoui attacks 

13 

22 

Pulse 

More than 110 beats per minute 

5 

19 

More than 120 beats per minute 

1 

4 

Temperature 

104 r 

3 

13 

105 F 

0 

3 

Monccj-clJc t>-pc of teniperaturt 

40 

42 

Polycyclic type ol temperature 

10 

8 

Joint deformities 

10 

0 

StemocIaWcular ln\ ol\Tmcnt 

1 

6 

Foa of Inlcctlon 

Teeth 

15 

10 

Tonsils 

'>0 

13 

Sinuses 

14 

7 

Response to typhoid Injection 

Impro\xd 

4 


Uiumprm*ed 

1 

2 

Response to tonsillectomj 

Impro\’ed 

3 



dlmcaUy and according to roentgen ray film there were evi 
dcnccs of permanent changes m the )Oints of ten patients with 
acute rheumatoid (infectious) arthritis, whereas, in the cases 
of rheumatic fc\cr slight indefinite changes were reported but 
once despite the fact that in the latter disease recurrent at 
tacks were more common 
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The blood count including hemoglobin, white blood cell 
count and differential were alike in both diseases Similarly, 
the sedimentation time was equally rapid Slightly more foci 
of infection were reported in the acute rheumatoid (infectious) 
arthritis cases In patients of this group, prompt disappear- 
ance of symptoms directly followmg tonsillectomy was noticed 
three times, improvement on mtravenous injection of typhoid 
bacilli, four times, and no change, once In rheumatic fever, 
injection of intravenous typhoid bacdh produced no improve- 
ment on tlie two occasions when it was employed 

DISCUSSION 

The investigation may suggest the cntiasm that the pres- 
ence or absence of abnormal electrocardiograms may have mflu- 
enced the climaans in making the diagnosis Smce the 
publication of our preliminary report, there has been a tend- 
ency to do this The importance of our observations is not 
dimmished by this inclinabon There appear to be two dis- 
tinct tjqies of nonspeafic acute polyarthntis, one in which 
the heart is always and essentially involved, which we may 
call rheumatic fever, and one in which the heart is not involved, 
which we may name acute rheumatoid (infectious) arthntis 
Moreover, the clinical and the electrocardiographic evidence 
of heart disease have practically always coincided We are of 
the opinion that if the patient were carefully examined daily 
throughout the entire penod of illness, chmcal evidence of 
cardiac mvolvement would correspond to electrocardiographic, 
perhaps to even a greater degree than m our senes, perhaps 
even to 100 per cent 

A definite involvement of the heart is essential for the diag- 
nosis of rheumatic fever There has been, in fact, a steadily 
growing opinion^ that the presence of arthritis is unnecessary 
for the diagnosis of rheumatic fever The important fact is 
that no diagnosis of rheumatic fever should be made unless 
cardiac damage is present clinically or electrocardiographic- 
ally and in this investigation this fact has been used to dis- 
tinguish acute rheumatic fever from a similar condition m 
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which no heart damage is apj>arent, that is, acute rheumatoid 
(infectious) arthritis 

The question whether rheumatic fever and acute rheumatoid 
(mfectious) arthritis sometimes occur m the same patient is 
an important one, for the answer might disclose how closel\ 
these diseases are alhed Although we have carefully searched 
for such a combination m our senes of adults, we have found 
none The patients whom we have designated as having acute 
rheumatoid (infectious) arthntis never revealed any evidence 
of acute heart disease during their Illness, nor m a four year 
follow up study Two patients with acute rheumatoid (mfec- 
tious) arthntis had an essential hypertension, one with a sys 
lohc murmur at the apex Their numerous electrocardiograms 
never gave any evidence of active myocardial involvement 
The rheumatic fever group was constantly exanuned for the 
presence of a permanent arthntis and m no case m our senes 
was this discovered Our follow up penod has not been long 
enough to be conclusive 

Many reports'* have appeared in the hterature givmg details 
as to the presence of valvular disease m chronic arthntis It 
is to be remembered that m this study we have not dealt with 
any chrome disease, either chrome valvular disease as such, 
or any chrome rheumatism or arthntis but rather we have 
studied two acute diseases, namely, rheumatic fever and acute 
rheumatoid (infectious) arthntis Some authors® have re- 
ported the presence of chrome valvular disease in 'Rheumatoid 
arthntis,” others® emphasized the ranty of the combination, 
but it 15 not clear what was meant by the term “rheumatoid 
arthntis ” In fact, it was evident that some form of chrome 
arthntis was actually under consideration Whether or not 
the presence of valvular disease in chronic arthntis is merely 
a coinadence is a problem outside the scope of this paper and 
we believe that a discussion of this subject would not danf\ 
the present study We shall continue to watch our cases 
In this paper, acute potj^arthnUs in adults onl> is con 
sldcrcd, and we have no information in regard to a similar 
slud> in children StillR disease is usually considered the 
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counterpart of rheumatoid arthritis m children In this d 
ease, pericarditis is not infrequent There has never been ai 
definite proof that this corresponded to rheumatoid (mfectiou 
arthritis as we have studied it. 

SUMMARY 

Nonspeafic acute polyarthritis m adults may be dividi 
into two groups, one which presents definite involvement ' 
the heart, either chmcally or electrocardiographically, and tl 
other which presents no defimte evidence of cardiac mvolv 
meat The former is called rheumatic fever and the latt 
acute rheumatoid (mfectious) arthntis 

In rheumatic fever, chmcally, there are usually found du 
mg the course of the disease development of orgamc systol 
murmurs and of diastohc murmurs, a pencardial rub, evidence 
of pericardial effusion, premature beats, auricular fibnllatio 
or flutter, and partial heart block The electrocardiograi 
depicts myocardial involvement in 100 per cent of the patient 
In acute rheumatoid (infectious) arthntis there is no ev 
dence, chmcally, of endocardial, myocardial, or pencardir 
involvement and neither does the electrocardiograph depic 
definite evidence 

It is suggested that careful daily chnical exanunation o 
the patient’s heart may be sufiicient for the differential diag 
nosis without the aid of the electrocardiograph Howevei 
the electrocardiograph is, par excellence, the objective methoi 
for distmguishmg the two conditions 

An onset with epistaxis and, during the disease, an mvolve 
ment of the sternoclavicular joints are more commonly foum 
m rheumatic fever The patient suffenng from acute rheu 
tnatoid (mfectious) arthntis may improve dramatically oi 
removal of a focus of infection such as diseased tonsils Evi 
dence of joint involvement chmcally or by roentgen-ray filir 
speaks for the presence of acute rheumatoid (infectious) 
arthntis 

No evidence was found either to prove that rheumatic fevei 
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and acute rheumatoid (infectious) arthritis are related or that 
they may occur m the same adult patient 
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THE DIAGNOSIS AND TREATMENT OF MENSTRUAL 
DISORDERS 

Any rational treatment must be based on knowledge of 
the underlymg orgamc or functional pathologic changes as 
well as upon an accurate diagnosis In deahng with menstrual 
disturbances, they in the mam, fall into two broad classes, 
comprising decrease or abohtion of the menstrual cyclical 
function, and the opposite, mcrease of bleeding, showing itself 
either by increased amount, increased frequency, or a combina 
tion of the two 

CLASSIFICATION 

The disturbances of menstruation result either from 
organic, almost always local changes, or from functional dis- 
turbances, the majority of which are based upon endocrine 
disturbances 

Organic Oanfles — Local Causes of “Amenorrhea ** — 
Amenorrhea and oligomenorrhea due to organic disturbances 
ore unusual Thej ma> be due to the absence of the vagina 
and a solid uterus They may follow stenosis of the ccrvit or 
any portion of the \aginal canal, producing an apparent 
amenorrhea which Is in Teahl>, however, a damming back of 
the menstrual blood Congenital atresias arc the most fre- 
quent Occasionally, an acquired stenosis due to operation, 
inflammation, thcrmocautcnzation or chcmocauten ration may 
produce these Complete destruction of the menstruatmg 
cndomelnum by curettage or by^ atmocausis has occasionally 
been reported 

General Causes oj 4mcnorrhra — Amenorrheas due to pul- 
monary tuberculosis, change of climate, malnutntlon or caccs- 
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sive anemia are not infrequent If the physician focuses his 
attention too strictly to the gemtal sphere, he will be misled 
Local Causes of Menorrhagia and Metrorrhagia — ^An in- 
crease of the amount of the menstrual blood lost (menorrhagia) 
as well as an increase of frequency of menstruation (metror- 
rhagia) IS a common sequel to pelvic inflammation, espeaally 
gonorrheal Many puzzling disturbances are found as direct 
sequels of abortion and pregnancy These include irregular 
bleedings due to threatened and incomplete abortions, as well 
as their sequelae, ectopic gestation, and more rarely to mcom- 
plete involution after normal labor 

Tumors of the ovary, such as cancer, may cause excessive 
uterine bleeding By far the most frequent causes of menor- 
rhagia and metrorrhagia are utenne myomata 

Irregular bleedmg from the genital tract may be due to 
erosion and eversion of the cervix as well as the bleeding from 
malignant tumors such as corporeal and cervical carcinomata, 
chononepithehoma or any ulceration of the gemtal tract De- 
pending upon the site, the bleedmg may show relation to 
menstruation (corporeal carcmoma) or be entirely unrelated 
to the cycle (vaginal cancer) 

General Causes of Menorrhagia and Metrorrhagia — In 
polycythemia and purpura excessive bleedmg may occur 
Functional Disturbances — Functional disturbances of 
die menstrual cycle are even more common than the organic 
3ur hormonal studies of the blood and urme^ have shown that 
wanan underfunction mamfests itself as ohgomenorrhea, 
imenorrhea, both primary (t e , the failure of the establish- 
nent of menstrual function long after the time of puberty), 
ind secondary Dysmenorrhea, as well as sterihty, even 
hough the menstruation appears regularly, likewise fall into 
his group In a large majority of mstances, the endocnne dis- 
urbance is not hmited to the ovanes but is pnmanly pituitary 
n ongm, in spite of the fact that the most obvious sjmiptoms 
nay be noted m the thyroid gland, for example, and menstrua- 
ion be affected only secondarily 

Overfunction, we have found,^ mcludes premature sexual 
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naaturity (pubertas praecox), puberty bleeding, the menor- 
rhagias and metrorrhagias of adult hfe, preclimacteric bleed- 
ing, postmenopausal bleeding, and so-called “premenstrual 
tension” (m which no excess of bleedmg is noted) 

DIAGNOSIS 

The diagnosis of menstrual disturbances may reqmre more 
knowledge and traimng than the average general practitioner 
can well be expected to acquire On the other hand, if he 
exercises due care and routinely submits the patient to a 
thorough and complete exammaUon, many gross errors can be 
eliminated For example, he will not subject a patient to 
numerous and long-continued injections of so-called “endocnne 
remedies” because of amenorrhea, if he notes a median scar 
m the lower abdomen and on inquiry finds that a supravagmal 
hysterectomy has been performed, which thus explains the 
amenorrhea Such an instance actually occurred recently m 
my practice ® 

In order to make a correct diagnosis, it is necessary to ex 
amine each patient from head to foot, to take cognizance of 
marked deviations from the normal, espeaally of the secondary 
sex characters (feminine larynx, hair distribution, breast de- 
velopment, width of the hips, general build, etc,) I consider 
it an inexcusable omission when trying to determine the cause 
of menstrual disturbances, not to make a pelvic examination 
In the adolescent or unmarried, a rectal examination is satis 
factory and gives more information than the painful and dis 
turbing vaginal examination through an intact hymen Failure 
to make a pelvic examination in the mamed adult is even less 
excusable 

After a thorough general physical exammaUon, which 
should include determination of hemoglobin content, the blood 
pressure, the status of the heart and lungs as well as a thorough 
external examination of the abdomen, pelvic examination is 
indicated After inspection of the size and appearance of the 
clitoris, labia, Introltus and hjTnen, the presence or absence of 
urethral and bartholinian discharge arc looked for Then either 
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by rectal or vaginal examination the size and shape of the 
cervix, the size and position of the fundus, as well as enlarge- 
ment or abnormality of the tubes and ovaries should be deter- 
mined Deviation in the proportion between cervix and 
fundus, which m the normal adult is 1 3, frequently is of 
significance Excessive length of the cervical segment with 
very short fundus is a sign of infantihsm When indicated, 
always in married patients, less often m the unmarried with 
intact hymen, the cervix should be visualized In the child, 
adolescent, and unmarried, this can be done readily and pain- 
lessly by means of an endoscope introduced through the hymen 
The sizes to be used vary between No 10 to No 14 Where 
the h 3 Tnen offers no obstruction, an ordinary vaginal speculum 
may be used Not infrequently, the source of irregular spotting 
or even bleeding can thus be determined at a glance (erosion, 
pol)q), caranoma) 

In order to gam information from pelvic exammations, a 
certam amount of trammg and experience is, of course, essen- 
bal The size and position of the various pelvic organs vary 
within fairly large hmits, particularly the size of the fundus, 
which is one fourth smaller immediately after menstruation, 
than just before the menstrual flow begins Similarly, one or 
both ovaries may alter m size, dependmg whether a corpus 
luteum or a number of growing follicles have developed, such 
variations (100 per cent) being still withm normal limits 
Furthermore, the uterus of a multipara is almost always larger 
by one third than that of a nullipara of similar age, unless the 
patient is nursing, at which time a distinct, usually transient, 
so-called “lactation atrophy” may greatly reduce the size of 
the fundus In at least SO per cent of all nursing women 
lactation amenorrhea is noted and is physiologic 

AmenoJThea — Confronted by a case of amenorrhea the 
logical sequence of the physician must be to first search for 
physiologic causes — pregnancy (even though the hymen be 
intact) and menopause, antecedent operations — ^hysterectomy, 
double oophorectomy, trachelorrhaphy (stenosis), excessive 
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curettage, general systemic disease — tuberculosis, grave 
anemia 

Next, endocnne disturbance — thyrotoxicoses of long stand 
ing, reduced thyroid function tvith or without myxedema 
(basal metabohsm minus 20 per cent to minus 35 per cent), 
marked obesity (a very frequent cause) , extreme undemutn 
tlon or asthenia (also Addison's disease) 

More rarely silent pituitary disease (sellar x ray , adrenal 
tumor, masculuuzing tumor of the ovary (arrhenoblastoma*) 
cause amenorrhea. 

Menorrhagia and Metrorrhagia — Confronted by a case 
of blccdmg from the vagwa, the probabilities will vary con 
siderably according to the age of the patient 

Before the age of puberty, local causes predominate — 
gonorrhea, urethral prolapse, injury from fall, masturbation or 
rape, cervical sarcoma, and very rarely premature puberty 
which may be functional, or due to ovarian tumor or pineal 
growth 

In the adolescent, after the onset of menstruation, func- 
tional, so-called “puberty bleeding'' is the chief cause Abor- 
tal bleeding is occasionally encountered 

In the adult, whether mamed of unmarried, the first in 
vcstigation must be directed toward excluding pregnancy by 
examination of breasts, nipples, areola, colostrum Threat- 
ened or mcompicte abortion, ectopic gestation, postabortive or 
postpartum submvolution (retained placental fragments) 
must be ruled out In obscure cases the Aschheim Zondek 
or Fnedman pregnancy tests prove invaluable 

Of all the local conditions unassociatcd with pregnancy 
vihich cause excessive bleeding, fibroids of the uterus are the 
most common Both menorrhagia and metrorrhagia may 
result Intramunl and subpcntoncal fibroids less often pro- 
duce metrorrhagia than the submucous variety 

Exccssiv e as wdl as irregular bleeding results from gonor- 
rheal and septic tubal disease, both in the acute, chronic and 
subacute stages The local findings vRry from the “frozen 
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pelvis” to residual asymptomatic, slightly enlarged, cystic, 
adherent adnexa 

Ovanan tumors may be assoaated with normal menstrua- 
tion, amenorrhea or menorrhagia Distinctive are the rare 
growths producing premature puberty and postchmactenc 
bleeding 

Carcinoma of the uterme fundus usually causes metror- 
rhagia It may occur in combination with fibroids (2 per 
cent) Cervical cancer more often causes metrorrhagia or 
rather quite irregular bleedmg, rarely menorrhagia 

Cervical erosions and eversions exceptionally produce severe 
bleeding, spotting is more usual 

Occasionally adenomyosis of the uterus, ovaries and para- 
metria IS encountered with or without ‘^chocolate cysts,” as 
the cause of excessive and irregular bleeding 

After the menopause SO per cent of all utenne bleedmg 
is due to corpus or cervix carcmoma The nonmahgnant 
causes are cervical polypi, submucous necrotic fibroids, cer- 
vical erosions 

Only after all the above causes have been excluded is it 
justifiable to diagnose abnormal bleeding of functional origin 

The strictly functional bleedmgs, both menorrhagia and 
metrorrhagia, are due to endocnne ovanan disturbance, but 
we are forced to conclude that the pituitary or the pitmtary- 
thyroid sequence is the primary or active agent In the vast 
majonty of instances no overt pituitary symptoms ever be- 
come mamfest * 

Regularly at the onset of pitmtary adenoma or carcinoma, 
at the onset of thyroid toxicoses and adrenal tumor, menor- 
rhagia is noted In the further course of these diseases 
amenorrhea supervenes 

The average case of functional bleeding, irrespective of 
whether it is adolescent (puberty), adult or prechmactenc, 

♦ Premature puberty can be produced m rodents by pituitary eitracts 
Experimental removal of the pituitary permanently abolishes the cycle In 
depitiutanzed rodents the cycle may be temporarily reproduced by substitution 
therapy 
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begins by excessive menstniation Eventually, the bleeding 
may become continuous and all penodiaty is lost Secondary 
anemia vnth pallor, weakness, tiredness, dizzy spells, palpita 
tion and edema supervene I have encountered hemoglobm 
readings as low as IS to 30 per cent 

In the early stages the uterus is usually soft, boggy, shghUy 
enlarged The ovaries commonly are normal, sometimes en 
larged and polycystic (size of a small plum) At a later stage 
the uterus, remaining enlarged and symmetrical, becomes hard 
and fibrous 

Almost always curettings from these cases are volumi- 
nous, glistening, edematous — ^microscopically they show chrome 
hyperplasia, often of the cystic (Swiss cheese) vanety 

From what has preceded it follows that the causal diag 
nosis of both amenorrhea and menorrhagia and metrorrhagia 
are involved and difficult In not a few instances the actual 
causation cannot be determined by the most expert The etio- 
logic factors are numerous and vaned It need not surprise 
us that man> methods of treatment have been tned and dis- 
carded WTiatever treatments are employed, they should have 
at least three qualities to recommend them — a sound theoretical 
basis for their use, harmlessness, the least radical possible. 

TREATMErrr 

StcHhty can only be regarded as an accessory to menstrual 
disturbances, appeanng most frequently, when on an endo 
enne basis, in the undcrfunctional group Its treatment re 
quires no mention In this connection ® 

Dysmenorrhea — ^D>smenoiThea has not been dealt with 
under pathology or diagnosis because its pathology is un 
known and its diagnosis offers no difficulty 

The most one is justified in saving about the etiology of 
dysmenorrhea is that in a majority of instances it is found 
in constitutionally infantile and neuter individuals It is noted 
particularly in the groups of young women hard pressed by 
economic arcumstanccs, who have not had a fair chance during 
thcir later *^:hool vcirs and early working years However, its 
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occasional occurrence in the economically most favored group, 
as well as m individuals who are fully normal in general con- 
stitution and in pelvic development, robs these observations 
of much of their value 

In the last thirty years many hypotheses have been ad- 
vanced for the cause of dysmenorrhea and have greatly influ- 
enced the treatment Included are stenosis of the cervix, 
infantilism of the uterus, accompanied by poor muscular de- 
velopment, autonomic nerve imbalance, circulatory disturb- 
ances, painful or mcomplete ovulation, etc Based on such 
hypotheses, treatment by means of discission (dilatation and 
curettage, Dudley and Pozzi trachelorrhaphy, insertion of 
stem pessaries) has been used Resection of the nerves of the 
broad hgament was practiced by Hams Local anesthesia and 
cauterization of the so-called “nasal spots” was advocated by 
Fhess and others Blair Bell opened the anterior fomix and 
“straightenend out” the anteflexion While these vanous 
forms of therapy “cured” a limited number and reheved others 
temporarily, none of the methods has stood the test of time 

In my own experience, the milder cases can be greatly 
helped by giving antipyretics combined with small doses of 
codeine, with the very onset of the pain Usually a capsule 
containing acetamhd and phenacetin, each 3 grams and codein 
^ gram may be taken three or four times a day If sufSaent 
rehef is not afforded, atropme by mouth m a dose of Viso to 
M.OO gram, to the point causmg dryness of the throat, is given 
at the same time as the antipyretics But the patient must be 
cautioned not to take this alkaloid to the point of causmg dila- 
tation of the pupils 

Morphme should never be prescribed for d}^menorrhea 
as some of the worst cases of morphinism that I have encoun- 
tered were due to the administration of this drug for this con- 
dition 

In addition to the drug treatment, it is essential to put the 
patient m the best physical condition possible Many of these 
young women are asthenic and underweight In them, sun- 
light, fresh air, restncted hours of school or labor are helpful 
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Twice in my expenence the dysmenorrhea has been so ex 
cessive as to require temporary x ray stenlization which, if 
entrusted to skilful hands, will last only from mne months to a 
year, during which time of quiescence the patient may recover 
from the dysmenorrhea 

Recently French authors have recommended resection of 
the presacral nerve which is said to afford complete relief This 
opienition is suffiaently serious not to be recommended hghtly 
WTiether it Is permanently curative is likewise undetermined 

\\rhile pregnancy and labor in a large number of cases 
permanently relieve dysmenorrhea, a certain number of pa 
Uents are not cured 

It should also be kept in mind that acquired dysmenorrhea, 
appearing well after adolescence, may be due to pelvic inflam 
mation, to submucous fibroids, or adenomyosis, all of which 
require different types of treatment than the purely “essential’ 
dysmenorrhea discussed in the precedmg paragraphs 

TJnderf unction of the Ovanes (Oligomenorrhea, 
Amenorrhea) — ^Amenorrhea due to cervical or vaginal 
stenosis reqmres surgical intervention Cervical stenoses are 
difficult to overcome, unless of such minor character that dila 
tation With Regards dilators is feasible WTiere the cervical 
limng has been destroyed, plastic operations may be attempted 
with the knowledge that recurrence is frequent Twice I have 
been obliged to perform supracervical amputation to over 
come the recurrent hematometra Septa and stenoses belm\ 
the cervLX lend themselves readily to permanent cure b> 
vaginal plastics This applies as well to hymeneal closure 
%\nth resultant “primary amenorrhea ” Here it should be kept 
m mind that hematocolpos and hematometra may he compli 
cated by hematosalpinx The fluid must be let off slowl>, 
irrigation of the \^ginal or uterine tract avoided, the patient 
%\'atchcd for the first twenlj four hours for pentonitic symp- 
toms \>hich signih leakage from the decompressed hemato- 
salpinx into the pcntoneal cavit\ This fortunatclj uncommon 
but \cr> fatal complication requires immediate laparotomj 
^ath removal of the tubes 
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Vanation of the penodiaty and amount of menstrual flow 
IS a common phenomenon even m the most normal women 
Persistent ohgomenorrhea is of little significance although 
often considered of great gravity by women It frequently 
accompanies mmor degrees of health disturbance and not in- 
frequently precedes the onset of amenorrhea, particularly in 
the obese 

Primary amenorrhea m the adolescent is usually of little 
significance The time of onset of menstruation varies so 
greatly m different ranks of the population, in different raaal 
groups and in different climates, that the absence of menstrua- 
tion up to the age of fifteen or sixteen rarely brings the patient 
to the physician 

If seen m otherwise apparently normal and healthy young 
girls whose physical exammation is negative, whose state of 
health is good, who by rectal examination have been shown to 
possess internal gemtals, and a permeable hymen and vagma, 
nothing need be done except to counsel proper hygienic meas- 
ures, which include extra nounshment in the thin and asthemc, 
moderate restnction of carbohydrates and fat m those inclined 
to obesity, as well as fresh air, sunhght, restncted school 
hours, sufficient normal exercise, and when mdicated, irradiated 
cod liver oil A thorough examination of the chest, perhaps 
controlled by fluoroscopy or x-ray, to exclude latent tubercu- 
losis may be advisable 

I may say that yearly I encounter from 3 to 4 cases of 
apparently essential amenorrhea m whom x-ray of the sella 
turcica demonstrates the presence of a begmnmg pituitary 
neoplasm 

Among the adults, the largest group of amenorrhoic women 
is formed by the obese Just why obesity plays such a pre- 
dominant role is not quite clear, and yet the prompt and grati- 
fying response resulting from reduction in weight is too uni- 
form and sinking to be accidental The basal metabolism of 
these women m the great majonty of cases is found to be 
normal, and the fewest are able to tolerate even moderate 
doses of thyroid without resulting nervousness and tachy- 
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cardia Therefore a careful, slow reduction by means of diet 
IS the mam and usually effective remedy 

It IS not suffiaent to tell these patients merely to diet 
The dietary must be carefully planned and gone mto in minute 
detail A marked reduction in the carbohydrate and fats must 
be insisted upon On the other hand, the protein factor should 
not be reduced at all (only lean meat) The patient should 
be instructed to lose weight at the rate of 1 pound a week, 
this reduction mav have to be continued for months or more 
than a year as individuals weighing 250 to 180 pounds are 
very frequently met with If this slow reduction by diet is 
maintained, the patient not only loses weight without feeling 
weak, but likewise acquires dietary habits which continue 
throughout her life On the other hand, I have found that the 
rapid reducing diets not only weaken patients unduly, but that 
as soon as they have lost 30 or 40 pounds in as many days, 
they at once revert to their old habits and regain the lost weight 
as quickly as they have lost ik 

Obesity combined with well marked hirsutism sigmfies a 
more serious condition Here, loss of weight may not restore 
the menstrual function In the fewest instances can the cause 
of the hirsutism be determmed, as in adrenal tumors 

In the underweight and asthemc our first effort must be to 
exclude the presence of tuberculosis, diabetes, Addison^s dis 
ease, etc With these patients a forced diet in which both the 
protein and carbohydrate factors as well as the fats are 
stressed and increased, must be insisted upon Frequently, 
such patients lack appetite^ When milk and cream are not 
well tolerated, beer proves an excellent substitute Such con 
ditions may be noted in psychotic or psy^choneurotic patients 
who because of fashion, revenge motives, or other psycho- 
logical factors, voluntarfly starve them«;elvcs Occasionally, 
the use of insulin helps to increase the appetite and nutrition 
m these indmduals As soon as a normal weight is regained 
the majority begin to menstruate normalK 

It should be remembered, as staled under diagnosis, that m 
pituitarv and IhyToid undcrfunction, and late in pituitan and 
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thyroid overfunction, amenorrhea is a regular symptom Need- 
less to say, only such measures as will affect the underlying 
endocrine disease are of use 

The rmlder types of thyroid overfunction respond grati- 
fyingly to medical measures if the patient can be spared many 
of the stresses of hfe Mild sedatives, such as bromides or 
luminal, may be taken over long periods of time, m small 
doses and are sufficient to quiet the excessive nervous reaction, 
but do not make the patient too inert and sleepy The severer 
forms of th 3 Toid overfunction will require diminution of the 
thyroid mass by appropriate partial thyroidectomy 

In cases in which x-ray shows an enlargement and erosion 
of the sella turaca by pituitary adenomata, particularly in the 
sdent cases m which no bram pressure symptoms or ocular 
disturbances are noted, skilful radiotherapy to the base of the 
skull frequently proves satisfactory and curative If erosion 
of the bone is more marked and pressure on the optic chiasm 
develops, operation followed by radiotherapy is indicated, if 
for no other reason than to save the eyesight The result will 
depend m the main upon whether the tumor is benign (aden- 
oma) or malignant (carcmoma) 

My expenence with so-called endocrine therapy for ohgo- 
menorrhea, although it extends over many years and although 
large groups of cases have been studied, is entirely disappoint- 
ing Such results as have been obtained by the use of estro- 
genic substances (theelin, progynon, amniotm) as well as 
gonadotropic substances (follutein, antuitrm S, prolan) are 
fully accounted for by accidental coincidence and are more 
than duplicated by the cases we have observed over long 
periods of time, in which menstrual function has become nor- 
mal without endoenne therapy 

Even m the few instances in which we have used as much 
as 30,000 to 40,000 M U of estrogenic substance, no effect 
was produced 

The so-called stimulating x-ray treatment of the ovanes I 
have discontinued for a number of years as I consider the 
treatment too haphazard and entailing considerable danger of 
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entirely abolishing a subthreshold ovarian function These 
underfunctiomng ovaries require little additional injurj^ to be 
put completely and permanently out of fimction Therefore, 
while an occasional case might i>erbaps be temporarily slunu- 
lated, the dangers of the treatment are too considerable to 
warrant its use 

It should also be kept in mind that a small number of 
amenorrheas are due to overfunction of the ovaries, the estro 
gemc substance circulating m the blood bemg contmually high, 
cases which can only be recognised by means of thorough 
hormone study In these cases, certainly, estrogenic substances 
are not mdicated 

To summanxe, therefore, the amenorrheas in the present 
state of our knowledge and with our present armamentarium, 
are best treated by general and hygienic measures In my 
opinion endocrine therapy is entirely ineffective m this group 
imless there Is a marked reduction m the basal metabolism 
(minus IS per cent or more), in which case the response to 
th3rroid substance is prompt and while continued, permanent 
Overf unction of the Ovaries (Premature Puberty, 
Puberty Bleedingf, Menorrhagia, Metrorrhagia, Pre 
climacteric Bleeding) — In prematme sexual inctunty, 
therapy is only effective if the cause is due to ovanan tumor 
The treatment in this is purely surgical The few cases of 
pineal tumor reported have with one exception been in males 
Adrenal tumor, if diagnosable, likewise requires surgical re 
moval The larger number of children m whom the condition 
15 “essential,” require no treatment Eventually when the real 
time of puberty arrives, they become normal IndiWduals, often 
excessively fertile Such children are shy, oversensitive and 
require special parental care and minute supervision at school 
Puberty bleeding may manifest itself with the first men 
stniation or may appear after this function has been established 
for one or more \ ears This group, of which I have now seen 
•^me 30 cases, varies between the ages of eleven and twenty 
vears The condition, although it may persist for years, is 
evcnluallv self limited Among these patients the consUtu 
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tionally normal, the asthenic and the obese will be found The 
common symptom is excessive and prolonged bleeding, with 
consequent secondary anemia and all of its sequelae 

The local findings, as previously stated, may be entirely 
normal It is well, before institutmg treatment, to make sure 
of the degree of anemia, the number of red blood cells, the ab- 
sence of underlying general blood dyscrasia, thrombocytopemc 
purpura, or purpura hemorrhagica (platelet count) 

These patients, depending upon their general condition, 
must be relieved of their school or work tasks, put to bed, 
often hospitalized If the hemoglobin is below 50 per cent, a 
transfusion, either direct or citrate, should be given In 
former days, I was repeatedly obhged to perform numerous 
curettages , m several instances to produce temporary stenhza- 
tion by means of a:-ray to the ovanes, and before this measure 
was known, on one occasion obhged to perform a hysterectomy 
to save the patient’s hfe 

Today, thanks to the discovery of Dr Samuel Peck, it has 
been found that this group in every instance so far, responded 
to the intra- or subdermal injection of mmute doses of moc- 
casin venom “ For the details of the treatment I must refer 
you to the original articles These patients are mjected twice 
weekly with doses of moccasin venom, beginning with 0 1 cc. 
of 1 15,000 dilution, gradually increased to 1 cc of 1 3000 
dilution of this substance The response is usually noted 
within two weeks and if treatment is continued for six to aght 
weeks, a normal menstrual cycle develops Relapses are fre- 
quent, so that It IS now our custom to repeat the injection 
treatments after the elapse of six or eight weeks, and after this 
second course, to give a third, and usually final, treatment 
some three months later A few unusually resistant patients 
have required 2 or 3 courses of treatment over a year for the 
last three years but, due to this measure, have remained m 
perfect health, being able to resume all of their activities 

^Vhere this method of treatment is not available, the older 
methods, such as repeated transfusions, rest in bed and occa- 
sional curettages may tide such patients over long periods of 
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time until they eventually and spontaneously become well 
I no longer feel justified in giving a; ray to the ovanes m order 
to tone down the excessive bleeding, although at this youthful 
age no permanent harm need be antiapated if the treatment 
is entrusted to competent hands We have had a number of 
patients who have borne normal children after moderate doses 
of X ray have been given to the ovaries 

Adult group menorrhagia and metrorrhagia is an extremely 
common symptom during the age of matunty In my expen 
cncc considerably more than 50 per cent of patients suffer 
from these symptoms from organic causes Therefore, it is 
essential to exclude such causes as abortion and its sequelae, 
pregnancy -and its consequences, fibroids, malignant turfiors of 
the uterus and adnexa, pelvic inflammations, before considering 
an endoenne background As previously mentioned, this dif- 
ferential diagnosis offers many difficulties 

Let us take for granted that local or general organic causes 
have been searched for and excluded In spite of this in the 
majonty of cases the treatment of adult bleeding requires 
surgical rather than endocnnological treatment 

A few uomen suffer from cxcessue and prolonged bleeding 
because of general blood dyscrasia, cspeaally thrombocyto- 
penic purpura To amve at this diagnosis a proper blood 
examination, including the count of the blood platelets and the 
determination of the blood coagulation time, is necessary 
These cases react bnllmntly to the snake venom therapy 

\ patient suffenng from excessive or prolonged bleeding 
must be thoroughl> examined In the fewest instances are 
endocrine stigmata discoverable In thirty years I have seen 
3 co-^es in which marked reduction of the basal metabolism 
(minus 20, 25, 35 per cent) was noted m combination with 
bleeding All of these cases responded promptly to the adminis- 
tration of lh\ roid extract In the great majontj , lowered basal 
metabolism however, produces amenorrhea 

At the onset of the symptoms the usual drugs mav be 
tned, including ergot and colamlne hvdrochlondc or sahcvl 
ate as well as pituitnn injections Rarclv is anv curative 

\TIT iX— 
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effect obtained Bed rest, ice-bag to the lower abdomen, short 
( 1 quart) hot douches of plain water, may also be used If in 
spite of these medical measures the bleedmg continues and a 
pelvic inflammation or infection of the cervix can be excluded, 
one IS obliged to resort to the curet which may prove of ther- 
apeutic value but is mamly used for diagnosis 

Curettage without pathologic exatntnation of the curettings 
ts til my optmon malpractice Examination of the curettings 
m the large majonty of cases will show normal endometnum, 
in a certain number, chrome hyperplasia, which indicates ex- 
cessive ovarian function In a few cases a corporeal mahg- 
nancy will be discovered 

After a thorough and aseptic curettage, one is justified in 
observing the patient further Many are reheved over a period 
of months or years, and I have several patients m whom a 
number of curettages were performed at intervals of two or 
three years until they reached the normal menopause When, 
however, the curettage proves of no value, the further pro- 
cedure will depend on several factors 

Women in the late thirties, who have had all of the children 
that they desire, may be subjected to radiotherapeutic steriliza- 
tion The ensuing menopause will be that which would cor- 
respond to their normal menopause I prefer this technic to 
the insertion of radium mto the uterus because it avoids 
hospitahzation, local trauma and the persistent, often long con- 
tinued leukorrhea which so often follows this method of treat- 
ment However, if radium is more readily available than 
external radiotherapy, it can be applied in dosage of 800 to 
1200 milligram hours, well filtered, by means of an appropnate 
applicator introduced into the uterine cavity 

In young women it is preferable to repeat the curettage at 
intervals, rarely more often than once every year If this 
proves ineffective, a reduced menstrual flow can readily be 
obtained by small doses of *-ray applied to the ovanan regions 
Radium can hkewise be used m doses of 400 to 600 milhgram 
hours although it is more apt to interfere with subsequent 
pregnancies than radiotherapy 
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Again you will note that I pm my faith to other measures 
than endocrine therapy In my hands and that of my group 
we have treated a large number of patients by means of 
estrogenic and gonadotropic substances Neither the one nor 
the other has given us gratifying or concordant results in spite 
of the glowing recommendations vouched for by many in 
authonty 

In connection with these groups, it should also be kept in 
mind that a small number of patients who are beginning to 
suffer from prepituitary tumors (carcinoma or adenoma), 
others with thyroid toxicosis, in the early stages of these dis 
eases, frequently suffer from menorrhagia and metrorrhagia 
Under these conditions, as soon as the diagnosis is made, the 
underlying disease is dealt with, in case of prepituitary tumor 
by radiotherapy to the base of the skull or operation, In milder 
thyroid overfunction by medical treatment of this disturbance, 
by thyroid resection in those of graver import 

Very occasionally, ovanan tumors in children, sometimes 
malignant m nature,^ in adults tumors of various nature, par 
ticularly the so-callcd “Brenner tumor,” produces excessive 
bleeding WTien such tumors are discovered, their ablation is, 
of course, mdicated These tumors produce the excessive 
bleeding by overproduction of estrogenic substances 

There is another type of overfunction, fortunately com 
parativcly rare, which I have desenbed under the name of 
prcmaistnial tension^ This is not necessarily accompanied 
by excessive bleeding, but produces extreme psychical and 
ph^^ical tension The patients complain of unrest, a fcelmg of 
tension or pam in the breasts, arc unable to control their emo- 
tions, lose their temper and poise readily, and usually sum up 
their condition by sa>ong that they feel like “jumpmg out of 
their skm” Their extreme discomfort and annoyance con 
tinucs until the menstrual flow appears and then, as a rule, 
disappears as if by magic. The tension ma> occur o\cr a 
period of seven to ten days preceding the menses 

A very simple method of treatment, if propcrlv earned 
out, has proved efficaaous At the time that the menstrual 
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tension is most marked, usually four or five days before the 
onset of the flow, the patient, m the morning, takes a full dose 
of citrate of magnesia It is best to take no food either solid 
or hquid until one or two large fluid bowel movements have oc- 
curred, then forced fluids — tea, coffee, water or lemonade until 

to 2 quarts have been ingested A prompt deturgescence 
of the breasts and great relief from the general psychical and 
physical tension is thus obtamed 

Why Has “Endocnne Therapy” Proved So Disap 
pointing*^ — am fully aware of the widespread use of “endo- 
crine products ” This is no new development Even thirty 
years ago, inert corpus luteum, ovanan residue and ovarian 
extracts were widely employed and their brilliant effects 
heralded The results obtained by certain enthusiasts were 
quite as good as those now claimed for the newer and physio- 
logically potent remedies The excellence of the results de- 
scribed in the literature is strictly proportional to the enthu- 
siasm, the lack of clinical experience or lack of accurate 
critique and control of those employing these remedies 

The majority of clinicians fail to take into consideration 
that the majority of both amenorrheas as well as excessive 
bleedings are of transient nature and quite self-limited They 
are willing to ascribe to their therapy any results obtained 
even if accidental 

I, on the other hand, have made it a point carefully to 
watch large numbers of patients belonging to both groups who 
receive no treatment, and I am able to give equally good 
statistics, without having resorted to any therapy On the 
other hand, I have seen the most absurd, and in some cases 
harmful misuse of so-called “endocrine remedies ” Amenor- 
rhea due to absence of vagina and solid uterus treated with 
large doses of estrogenic substance, bleeding due to carcinoma 
of the corpus treated for months with gonadotropic substances, 
for example 

Spectacular increase in our knowledge of the causes which 
produce the monthly cycle in the female, as well as the factors 
which bnng about disturbance of the cyclical phenomena, 
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have been made These advances which aid m diagnosis have 
outstnpped the therapeutic results so far obtained It is neces 
sary to caution the dimaan against unfounded optimism usu 
ally based upon “cures,” which are acadental or coincidental 
in diseases of self linuted course 

In my expenence, amenorrheas which typify the under 
functional group, do not respond to direct endocrme therapy 
except when found in patients with marked reduction of the 
basal metabolism Only this small class is relieved by thyroid 
extract Treatment of the majority is linuted to indirect 
hygiemc and dietary measures 

Patients with menorrhagia and metrorrhagia, on the other 
hand, can be treated successfully by the standard gynecological 
procedures, endoenne therapy likewise proving of httle or no 
help 
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THE RELATION OF THE THYROID GLAND TO GRAVES' 
DISEASE 

The object of this paper is to emphasize the general aspects 
of Graves’ disease, and to support the point of view held by 
Manne^ and others, that the disorder of the thyroid is not 
the cause of the disease, but rather a secondary effect due to 
disturbances elsewhere in the body By Graves’ disease I 
mean a general disturbance, one symptom of which is hyper 
activity of the thyroid Under the term I include the cases 
in which enlargement of the thyroid is diffuse, as well as those 
in which the enlargement is nodular, that is to say, I include 
both exophthalmic goiter and toxic adenoma, following Haring 
ton’ and others Although it is perhaps objecbonable to name 
a disease after an individual it is much better than employing 
a term which gives false implications as to the nature of the 
disease 

In the present discussion I am not including the simple 
goiters As is well known these occur endemically in regions 
in which there is a defiaent intake of lodme It occurs in 
other localities when for some reason the demand for lOdmc 
Is increased The disease can be readily controlled in most 
ca'^a by the prophylactic administration of small amounts of 
iodine 

A prc\*alcnt idea of Graves* disease is a somewhat 
mechanical one The thyroid Is thought to enlarge in the first 
instance, and as a result of this to pour an increased amount 
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of secretion into the circulating blood, with the production of 
toxic symptoms If this were so, there should exist a reverse 
picture with signs of deficiency, and a primary decrease m the 
size of the thyroid This often appears to be the case but 
probably the small size of the thyroid is caused by atrophy 
supervening on a precedmg hyperplasia As is well known, 
thyroid insufficiency is often associated with a goiter If the 
increased secretion in Graves’ disease were the whole picture, 
one would expect that the prolonged administration of thyroid 
extract would reproduce all the symptoms The tremor, 
nervousness, tachycardia and signs of an mcrease in the basal 
metabohsm are, in fact, well known, but the exophthalmos is 
conspicuously absent The extract produces creatmuria m man 
(Krause and Cramer’’), but neither the creatinuna in man 
(Palmer'*) nor the rise in basal metabohsm in rabbits (Sturgis”) 
IS prevented by the admimstration of iodine 

Perhaps the argument may be clearer from a consideration 
of other diseases of internal secretion Diabetes, for instance, 
with a decrease m tlie activity of the islands of Langerhans, is 
tlie exact reverse of hypennsulinism with a tumor of these same 
cells Other examples are the pituitary giant and the pituitary 
dwarf, or the symptoms associated with a parathyroid tumor as 
contrasted with the effects of removal With all of these the 
concept seems to apply, that the hyperactive state is associated 
with one type of lesion and the hypoactive state with the 
reverse 

In disease of the thyroid there are many things which cannot 
be fitted into such a simple scheme There is no clear chmcal 
and pathologic picture which can be labelled hyperthyroidism 
and set up as the reverse picture of a thyroid defiaency In 
fact, there are several features in common between the so- 
called “h37perthyroid” and “hypothyroid states ” The first is 
that a hyperplasia of the thyroid occurs in both conditions 
(Manne*, Rienhoff and Lewis®) A second fact is that in 
both, as shown by Marine,'^ there is a marked decrease in the 
percentage of iodine contained in the gland The percentage of 
iodine is inversely proportional to the degree of hyperplasia of 
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the gland, whether m thyroid defiaency or m Graves’ disease 
In both condiUons the administration of iodine causes the 
accumulation of iodine m the hyperplastic gland and brings 
about involution Chemical analysis of the iodine compounds 
in Graves’ disease has shown that the percentage of the total 
iodine, inorgamc iodine, thyroxme, and duodotyrosme are 
reduced These values are approximately normal after the 
administration of iodine (Gutman*) A fourth feature which 
IS found both in Graves’ disease and m duninished activity 
of the thyroid, is the severe muscular weakness In Graves* 
disease this is associated with the appearance of creatine m 
the unne and a decrease of the normal capaaty of the body to 
retain creatine, analogous to the findings in progressive mus 
cular dystrophy (Shorr°) Graves’ disease is distinguished by 
the fact that both manifestations disappear on the admmistra 
tion of iodine The creatinuna is not parallel to the basal 
metabolism and may persist in Graves’ disease even after the 
basal metabolism has sunk spontaneously to normal or below 
A. fifth observation is that the exophthalmos is not always 
parallel to the seventy of the Graves’ disease In New York 
City it IS absent in a stnkmg proportion of cases On the other 
hand, it has been known to precede other symptoms such as 
elevation of the metabolism, it is the last manifestation to 
disappear after a therapeutically successful thyroidectomy and 
may even progress to the point of blindness (Naffziger^®) even 
though the other symiptoms are relieved The expcnmental 
e\ndcncc is c\en more paradoxical The administration of 
thyroid extract fails utterly to produce exophthalmos m normal 
animals (Carlson”) The one instance in which exophthalmos 
has been reported following the administration of the active 
principle of the thy roid gland, is the work of Kundc She 
removed the thyroid from young rabbits, gave them enough 
thyroid extract to permit gronth, allowed them to develop 
myrredema and on administration of large doses of thyroid 
extract, observed a marked exophthalmos This became 
grciUy accentuated when the head of the animal was in a de- 
pendent position Marine Rosen and Cipra” succeeded in 
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producing very marked exopthalmos m rabbits by the use of 
methyl cyamde, which produces a hyperplasia of the thyroid 
but causes a decrease in the basal metabolism In animals 
from which the thyroid had been previously removed the 
exophthalmos was mvariable The most startlmg piece of 
experimental evidence is the observation of Marine and 
Rosen“ that exophthalmos can be produced by the use of thy- 
rotropic principle of the anterior lobe of the pituitary in 
animals even when the thyroid gland has been removed It 
is of great interest that in animals exopthalmos has been pro- 
duced only in connection with a thyroid deficiency 

Thus the so-called ‘'h}T)er-” and “hypothyroid states” are 
similar as to the pathology of the thyroid gland, the percentage 
of iodine or thyroxine which it contams, the involution of 
hyperplastic gland by iodine, the creatinuna and muscular 
weakness Exophthalmos in man is not parallel to the basal 
metabolism, and in ammals it is best produced m the absence 
of the thyroid In spite of these contradictions, however, there 
is no doubt that states of increased or decreased activity of the 
thyroid exist 

The foregoing is exphcable only on the theory that the 
hyperplasia of the thjTOid is not pnmary, but takes place m 
response to some other influences which mcrease the demand 
for lodme and for activity of the thyroid gland According to 
this, the th3roid responds to unusual demand by a compen- 
satory hyperplasia, which may be excessive and thus produce 
Graves’ disease, or may be inadequate and constitute relative 
thyroid insufficiency 

This IS the theory elaborated by Manne twenty-five years 
ago The pathologic basis for it has been substantiated by 
Rienhoff “ It has found acceptance, among others, by Dun- 
hill^® and Harington ^ 

The difficulty of explaimng Graves’ disease on the basis of 
a simple increase m the secretion of the thyroid gland led 
Plummer^’'' to revive the theory that the secretion of the thyroid 
gland IS altered in quality “The characteristics of exoph- 
thalmic goiter may be due to an incomplete thyroxin molecule 
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Hanngton^ has cntiazed this theory, mainly on the ground 
that the abnormality of the secretion should be capable of 
demonstration by mjection of the pathologic gland mto animals 
No evidence of a heightened or unusual effect of such glands 
has been obtained In fact the activity of such a thyroid is 
low, as might be expected from its low content of iodine Har- 
ington also states that “no derivative of thyroxin contammg 
less than the full complement of iodine either approximates to 
thyroxin in activity or exhibits any toxic properties whatever ” 
What then are the mfluences which cause an increased 
demand for activity of the th)T:oid? One of these is in all 
probability “the Graves’ constitution” The linear type of 
mdividual with vasomotor instability has been well described 
by Warthin,^* who also emphasixes the hyperplasia of lymphoid 
tissue, of the lymph nodes, thjonus, spleen and th 3 Toid This 
is reflected in a relative lymphocytosis of the arculatmg blood 
The most profound and obvious effect is produced by psychic 
disturbances These are present in overt and obvious form in 
the great majonty of the cases No special trammg is required 
to elicit them, only the interest and sympathetic attention of 
the physician is needed Other well known inatmg causes arc 
puberty and especially pregnancy The influence of the pitu 
itary is mdicalcd m Case I reported on page 799 

The abnormaUties in the creatine metabolism alluded to 
above arc important m the understanding of the disease They 
provide also an aid to the diagnosis and an objective lest of 
the severity of the disease second m importance only to the 
basal metabolism 

The patient with Graves’ disease excretes large amounts of 
creatine (Shaffer'®) as compared to the negligible quantity 
found in the unne of normal individuals The frequency of 
muscular weakness is well recognized The connection be- 
tween these two facts was obscure until the discovery of the 
part plavcd b\ creatine phosphate in the physiology of muscle 
Every muscular contracUon is iniUatcd by the breakdown of 
creatine phosphate Into creaUne and phosphoric aad These 
products arc immediately resynthesized by the use of energy 
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denved from another source The appearance of large quanh- 
ties of creatine in the unne is, therefore, presumptive evidence 
of the failure of this mechamsm of resynthesis 

The loss of creatine in Graves’ disease is important because 
it IS associated v?ith disease in the muscles Askanazy-“ found 
widespread degeneration and replacement by fat This he 
observed in the skeletal muscles, including the extrinsic muscles 
of the eye The author considered these lesions a partial 
explanation for the exophthalmos and the sole cause for the 
lack of convergence In the severe cases the pathologic picture 
described by him very closely resembles the lesions of pro- 
gressive muscular dystrophy Naffziger^® reported an extreme 
degeneration of the extnnsic muscles of the eye These were 
three to eight times the normal size and “the color vaned from 
a pale edematous half-cooked appearance to a deep red ” 
They were observed at operation m six patients with Graves’ 
disease who had progressive exopthalmos m spite of thyroid- 
ectomy The observation was confirmed by histologic exam- 
ination, which showed “varying degrees of degeneration of the 
muscles, fibrosis, and cellular mfiltration ” Thus the disease 
constitutes a threat not only to the muscular health of the pa- 
tient, but to the eyesight as well Since the creatinuria and the 
muscular weakness can be relieved by the use of lodme, it is 
logical to employ the latter for the treatment of exophthalmos 
as well Marine^® has demonstrated in animals the effect of 
iodine in the prevention of exophthalmos 

In Graves’ disease the creatmuna disappears on the admm- 
istration of iodine (Palmer^), in contrast to the findings in pro- 
gressive muscular dystrophy (Shorr^^) 

In addition to the creatine in the unne severe cases of 
Graves’ disease have a diminution in the output of creatinine 
to half or even a third of the normal value The output of 
creatinine is thought to be an mdex of the muscular efficiency 
of the individual A decrease of this magnitude is indicative 
of a profound disturbance in the muscles A causal relation 
between this defect and Graves’ disease is indicated by the fact 
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that the creatinine returns gradually to normal with the pro- 
longed administration of iodine 

The study of the creatme metabolism was extended by Dr 
Ephraim Shorr^^ of this dmic by putting the mechanism under 
strain by the ingestion of creatme The creatine tolerance test 
which we have employed is as follows 

The patient takes a creatlne-free diet for three days On 
the third day she takes 1 32 Gm of creatme previously dis 
solved m 180 cc of water This creatine contains 1 molecule 
of water of crystallization and is the equivalent of 1 Gm of 
creatme in the unne, expressed as creatinine The directions 
which wc use for out patients and the labels on the bottles 
follow 

Direction tor toi. CREAirn: Tolerasce Test 

1 You win be pro\Hded xrilh three bottles, two for the samples of urme 
which you ore to brinfi to the dJnlc, end one eonUlning a solution of creatine 
to be latcn « directed The cr^Tlals in the empt> bottles are a prescrv’aUvc 
which Is to be added to the boules in whicb the urine is collected at the start 
of each twenty four hour period 

2 For one day before and the daji of the test, the diet b to be 
free of fish, meat and meat products, such as meat soups, etc. No chkhen 
and no cocoa. atlo’Axd 

Cotleciion oj Sptcimtns 

1 On arWng the second day of the diet, empty the bladder and discard 
the urine, Note the hour tay 8 odock 

2 Collect cW the urine pa^cd dunnR the nett twcnt> four hour* jncladhtg 
the specimen passed at exaeth 8 odock the ncit mornlntr Thb completes the 
first jpedrocn Mbt thorouphlj measure to full amount and fill bottle No 1 
Note on the label jour name history number, the date and the number of 
ounce* passed durinj; the twenty four hour* 

3 Now at 8 10 o dock drink the entire contents of the bottle marked 
Creatine " 

A Collect on the urine pas?«d daring the next twentj four hours btcludhz 
the specimen passed at rxactly 8 o dock the next roomlnp As before mix 
measure the volume In ounces, fill boUle No 2 noting the name history 
number dale and number of ounces passed 

5 Bring all three bottles to the laboratory as soon as possibie Keep the 
<pcdmens as cool as po<dble during the coliedlon period preferabb In the 
kt box. 

^^Tlcn patients arc observed in the hospital it desirable 
to collect the unne on the third day , also 
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labels 

(color) orait^c 



Name 

Hjstorj No 
Ounces for day 
Date 

Unne No 1 

Before Creatine 

('color) ir/jifc 


1 32 Gm 

Creatine 

Keep m a Cool Place 

icohr) greoj 


Name 

History No 
Ounces for da> 
Date 

Unne No 2 

Crea tme Day 


Creatine was determined by the Fohn colonmetnc method 
(Hawk and Bergeim^) , creatinine by the method of Benedict ^ 
It should be noted that the presence of acetone or diacetic aad 
m the unne gives a very large positive error In this case, the 
unne should be treated by the method of Blau The mtrogen 
was done by the method of Kjehdahl and with the creatinine 
served as a check on the accuracy of the collections Following 
is a report of a test in a moderately severe case of Graves’ 
disease 


Jan 15-16/34 Control day 
Jan. 16-17/34 Creatine day 
Per cent retained 
Jan 13/54 Basal metabolism 
Jan 20/34 


Creatine Creatinine 
0 306 0 508 

0 711 0 405 

60 per cent 
plus 50 per cent 
1/ 40 “ 
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The creatine excreted on the creatine day minus that ex 
creted on the control day divided by the total amount which 
might have been excreted; or 1 Gm , gives the percentage 
retained Thus m the example above 0 71 minus 0^1 leaves 
0 40 Gm of extra creatine excreted Of a possible 1 Gm , 0 40 
was excreted giving a retention of 60 per cent The normal 
man retains 80 per cent or over, and the normal woman 70 per 
cent or over 

The test shown above is characterized by a high output of 
creatine, a low retention 6f mgested creatine, and a very low 
output of creatinine Disturbances of this seventy are en 
countered mainly in one other condition, namely, progressive 
muscular dystrophy Creatinuna in general, however, is met 
with in a vanety of conditions, in normal children m decreas 
mg amount to the age of puberty and even beyond, in preg- 
nancy, febrile infections, starvation, neuromuscular disease, 
and a vanety of miscellaneous conditions (Huntec“) Many 
of these can be readily excluded In very doubtful cases it is 
well to repeat the test after the administration of a sedative, 
such as phcnobarbital 0 03 Gm grain) twice dally If 
the defect still persists iodine should be administered in doses 
of not more than 30 mg (30 drops of the syrup of hydnodic 
acid) dafly Improvement in the creatine metabohsm is evi 
dence that the defect is due to Graves’ disease (or thyroid 
insuffiacncy) Often the improvement is progressive over a 
penod of wcelvS, and as noted above usually includes a gradual 
increase in the output of creatinme 

Case L — A mamed woman, New York Hospital No 
43343, aged thirty se\cn u*as admitted to the thyroid-endocnne 
clinic on January 4, 1933 She had an outspoken case of acro- 
megaly for fourteen > ears, which bad been stationary for the 
past few jears Sjmiploms referable to the thyroid gland 
were nervousness, loss of 5 pounds in weight with a normal 
appetite, imtability, and casj fatigue Her thjTofd was dif- 
fuse! j enbrged to the size of an orange Her pulse wis 104 
After three weeks’ administration of the syrup of hvdnodic 
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acid, 30 drops a day, the pulse fell to 80 and the metabolism 
to plus 3 per cent Though the symptoms were not marked, 
disturbance of the thyroid was mdicated by the effect of the 
iodine The association of the thyroid with the pituitary is 
abundantly shown m ammal experiments Certain extracts 
of the antenor lobe of the pitmtary cause a hyperplasia of the 
th3'T0id gland, which has even been demonstrated vi vitro 
(Eitel, Krebs and Loeser^“) With the hyperplasia there is 
a sharp increase in the basal metabohsm This patient is cited 
as an example of simple and obvious cause for mcrease of 
thyroid activity, namely, hyperactivity of the antenor lobe of 
the hypophysis 

The following case, in a patient of Dr Bruce Webster, of 
this clmic, illustrates the effect of pregnancy and of psychic 
influences on the development and course of Graves’ disease 

Case II — Mrs C, aged thirty, No 9423, October 18, 
1932 The chief complaints were nervousness, lack of strength 
and choking sensation 

Present Illness — In 1922 the patient was mfonned at 
another hospital in New York that she had a goiter but was 
told to forget about it She marned in 1927 Although she 
was always inclined to be nervous she has been much worse in 
this respect since the birth of her first baby in September, 1929 
Immediately after the dehvery she felt more nervous, very 
weak and generally let down Her neck increased slightly in 
size One year after the first pregnancy, her health was almost 
normal She began taking lodme after the birth of the first 
baby and had been taking it intermittently ever since During 
the second pregnancy, she vomited a good deal and could not 
eat The baby was born at eight months in April, 1932 Agam 
she was more nervous and tired, especially after the delivery 
The baby has been considerable care The patient lost 10 
pounds in weight since delivery in April, 1932 Her appetite 
was good Palpitation was always present, also dyspnea on 
exertion Her feet swelled at night She had a chokmg feel- 
ing when tired or when eating She worried a good deal 
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She had no one to help her with the baby, who was not well, 
and cned all night 

Physical examination j October 21, 1932 Height 172 1 cni 
(67^ inches), weight 59 Kg (130 pounds) Prematurely 
gray, undernourished young woman Widened palpebral fis 
sure, moderate exophthalmos, shght nystagmus Thyroid dif- 
fusely enlarged, slightly nodular, moderately firm Heart 
rapid and regular Systolic murmur heard Pulse 1 10 Liver 
edge palpable Reflexes hyperactive Fine tremor of hands 

On October 25, 1932, ie was seen m consultation with 
Dr Nellis Foster Her basal metabolism was plus 67 per cent, 
in a satisfactory observation Operation was advised She 
could not come to the hospital, however, as there was no one 
to take care of the baby 

In November, 1932, the baby was found, at the New York 
Hospital Department of Pediatncs, to have no cerebral hemi 
spheres November 10th, no decision as to disposition of the 
baby In January, 1933, the patient reported that she bad 
been able to sleep more whfle the baby was at New York Hos 
pital and had recently slept eight hours a night, although the 
baby was home again The patient gamed 3 Kg (66 pounds) 
and ^vas less nervous and less fatigued 

The baby died of lobar pneumonia in February, 1933 
Two weeks later the patienPs basal metabolism was plus 27 
par cent and the pulse 88 On April 4, 1933, it was plus 15 
per cent On September 26, 1933, she had gained 10 Kg (22 
pounds) Her pulse was 80, compared to 120 when first seen, 
blood pressure 120/68 Her basal metabohsm w-as minus U 
per cent The thyroid was firm and much decreased m sire 
No iodine ^vas taken at any lime The only medication used 
was phenobarbital 

This case is extraordinary, if not unique It illustrates 
first, the association of symptoms of Graves’ di«;casc with each 
of two pregnanaes, most striking after partuntlon Second, 
it illustrates the continuation of symptoms in association with 
worrv cner nn idiotic child and a complete spontaneous cure 
following the death of the infant The two factors which in 

\f>i | 5 — 51 
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creased the demand for thyroid activity were pregnancy and 
emotional stress 

If Graves’ disease is in fact a response of the thyroid gland 
to increased demand for thyroid secretion, there should exist, 
m addition, two analogous conditions The first, a hyperplasia 
of the thyroid with thyroid insufficiency, is well known The 
second also occurs, namely, an increase in the demand for thy- 
roid secretion, with a compensatory increase m the activity of 
the gland just sufficient to mamtam the metabohsm within 
normal hmits Many cases of postoperative Graves’ disease 
reach a state in which the symptoms persist in spite of a normal 
basal metabolism The same thing sometimes occurs spon- 
taneously as the result of a slow regression of the disease The 
following case, Dr Shore’s, is a probable illustration of early 
unoperated Graves’ disease, without mcrease in the basal 
metabolism 

Case m — Miss N , aged nineteen. New York Hospital, 
No 43674 Admitted to surgical pavihon on October 14, 
1933 

Chiej Complaint — Difficulty m swallowmg 

Family History — Both mother and sister are nervous 

The menstrual history was normal pnor to the onset of the 
present illness 

Present Illness — ^The patient had a sore throat and dry 
cough in December, 1932 Following this she felt a difficulty 
in swallowing because of a sensation of a lump in the throat 
Then she began to be nervous and upset over little things 
In Apnl, 1933, a physician told her that she had a goiter, and 
gave her a solution of lodme, 10 drops, three times a day, with- 
out relief Then she began to have attacks of palpitation with 
some precordial pain and dependent edema on standing She 
noticed, also, some protrusion of the eyes and blurring of vision 
on physical exertion Her menses became irregular, some- 
times four or five days late, or omitted The lump was larger 
at times She has had many sore throats and also attacks of 
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hoarseness with occasional brassy cough for the past ten or 
twelve months She had lost 14 pounds in the same penod 
The basal metabolism m June, 1933, was plus 7 per cent, m 
August, plus 11 per cent About this time she agam received 
drops, to shnnk the goiter She has had pain in the nght arm 
for three weeks 

Additional symptoms were excessive perspiration, tremor, 
diarrhea at mtervals, and easy fatigabihty 

Personal — Dr Shorr eliated the history of a distress 
ing and humiliating family situation The father was a 
drunkard and ternfied the family and insulted the guests He 
caused the breakmg of her engagement just before the onset 
of her present illness 

Physical Examination — Both lobes of the thyroid gland 
were enlarged, the right more than the left The isthmus was 
palpable The enlargement was soft, diffuse, the size of a 
lemon The trachea was deviated slightly to the nghL There 
was a very little fine tremor of the fingers The hands per- 
spired in the palms The heart rate was 130 Otherwise the 
physical examination was negative Weight 42 Kg (93 
pounds), height 162 cm (S feet, 3j inches) 

Bawl htttaboUim 

October 11 1933 Plus 5 per cent 
October 16 1933 Minus 2 per cent 
October 23 1933 Minus 2 per cent 
No\*tmber 8 1933 Minus 4 per cent 

The unne and the Kline diagno'^Uc and exclusion tests for 
syphilis were negative The red blood cells were 4,000,000 
and the hemoglobin 95 per cent The white count was 11,000, 
later 9800 x Raj of the lungs was essentially negatKe The 
heart shadow was unusually narrow and elongated and of the 
hypoplastic tj^pc 

The creatine tolerance was 

Creatine Crrallntnc Kcmirlj 
Gm,/M Cm /J!4* 
n 120 1 15 No medicatictn 

1 035 1 505 

Ketpntkin 8 SptrcenL 


Dec 193.1 

Control Hay 
CtoUnt 



HENRY B RICHARDSON 


804 


Since in the normal woman the creatinuna does not exceed 
0 06 Gra a day and since the quantity normally retained is 
70 per cent or over, the disturbance in the creatine metabolism 
was very profound 

On December 28, 1933, the patient was given a prescription 
for 30 drops of the syrup of hydnodic acid once daily (30 mg 
of iodine) On March 15th, this was changed to 10 drops 
three times a day, and this was continued until her most recent 
visit on June 21, 1934 

The creatine tolerance changed as follows 


Dec 7-9, 1933 

Creatine 

Creatinine 


Gm /24° 

Gm /24‘’ 

Control da> 

0 065 

1 675 

Creatine day 

0 402 

1 302 


Retention 56 per cent 


Jan 19-21, 1934 



Control day 

0 006 

1 126 

Creatine da> 

0 208 

1 168 


Retention SO per cent 


Thus, it changed from the picture which is characteristic 
of Graves’ disease to normal It should be mentioned that 
there was an improvement m the family situation and in the 
condition of the patient 

On January 18, 1934, she was considerably better although 
most of the symptoms were present m milder form Pulse 
100, weight 46 3 Kg (101 9 pounds) Tachycardia still pres- 
ent Hands were cool and moist Medicat'on continued with- 
out change 

On March 15, 1934, the patient continued to feel very much 
better than on admission She was stall tarmg easily and was 
short of breath, but this was less marked and she had been 
able to return to her work running a machine in a textile null, 
eight hours a day Weight stationary She had noticed that 
her eyes were less prormnent Tremor practically absent Pal- 
pitation rare and only on excitement The situation at home 
was a httle better and the patient had begun to assert herself, 
feehng more independent with the earning of some money 
The father was no longer drinking because he had not the 
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wherewithal The patient could not see any possibility of a 
radical change for the present in the family situation 

On physical examination, the patient looked quite well 
She was composed, quiet and more cheerful Her eyes were 
normal m appearance. The conjunctivae were a httle red 
The heart rate varied 80 to 106 No murmurs Still over 
acting Thyroid Moderate enlargement of all lobes, quite 
firm, not tender Extremities Tremor -\- , no edema Basal 
metabolism plus 12 per cent Creatine tolerance normal 

On April 26th, the patient was not quite so well, but on 
June 21, 1934, she showed a continuation of the improvement 
The basal metabolism was plus 1 per cent The creatme toler 
ance continued normal 

All the symptoms of Graves' disease were present in rather 
mild degree in a single woman of mneteen, beginning with in 
fection and developing under stress of an intolerable famiK 
situation Fairly typical signs were encountered on physical 
examination The basal metabolism ranged from plus 5 per 
cent to minus 2 per cent and reached plus 12 per cent only 
after very marked dimcal improvement, fallmg later to plus 
1 percent Objective evidence of Graves' disease consisted in 
the spontaneous excretion of creatine and the very low creatine 
tolerance, both of which cleared up, along with clinical im 
provement, on the administration of iodine We are presenting 
this case, therefore, as a probable instance of Grav es' disease 
with n normal level of the basal metabolism 

The influence on the thyroid gland of factors other than the 
th>roid itself, namel>, constitution, puberty, pregnancy, acro- 
megaly and psychic influences, demand consideration in the 
treatment of the disease. So far as they are temporary thev 
should influence the decision whether to employ radical or 
conscrv ativ c methods It is obvious, for instance, that Grav cs’ 
disease occurring at puberty should be treated more conserva 
tivclj than n case of the same sevcnt> occurring in adult life 
The same applies to cases which begin dunng or shortly after 
pregnancy If, further, the onset is assoaated with a difGcult 
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personal or economic problem which is temporary or amenable 
to treatment, then agam the tendency should be toward con- 
servatism Unfortunately, the patients who suffer from Graves’ 
disease appear more adept at getting into difficult situations 
than at getting out again Nevertheless, no form of treat- 
ment, whether by iodine or surgery, is complete without atten- 
tion to the factors mentioned 

According to the conception of Graves’ disease descnbed 
above, surgical treatment must be regarded as illogical, because 
it does not strike at the root of the disease Nevertheless, it 
IS highly effective in the majority of cases, and is the only 
justifiable treatment m cases which are at all severe Early 
and mild cases, particularly in younger individuals, are some- 
times successfully treated over long penods by the continuous 
administration of iodine in small doses, i e , 15 mg (IS drops 
of the syrup of hydnodic acid)* a day We have found no 
evidence of injury by such a dosage We believe that the 
danger of “escape” has been exaggerated, and that many pa 
tients go on indefinitely with a basal metabolism well below 
the initial level 

The “escape” from iodine might be caused by (c) a de 
creased effectiveness of the iodine, and (6) an mcrease in the 
seventy of the disease The escape is commonly thought of 
as “lodme fastness,” similar to that which occurs with quinuie 
in malana We believe that it is due not so much to the 
iodine as to an increase in the seventy of the disease, resulting 
from one of the inciting causes mentioned above, particularly 
psychogenic factors At most, iodine provides a material which 
IS essential for the manufacture of thyroxine In patients who 
have had marked remission of symptoms with iodine, we have 
frequently seen a sharp rise in the basal metabolism, the result 
of a known emotional stress, and a subsequent fall when the 
cause was removed Not infrequently, the transfer of a pa- 
tient from a disturbing environment to an atmosphere of 

♦This prcparaUon is desirable because it is dilute enough to measure 
accurately It is pleasant to take, m contrast to the disagreeable taste of 
Lugol’s solution The effect of the iodine is the same m all preparations 
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effiaent hospital care has a reassuring effect, vrhich is reflected 
in a fall of the basal metabolism even when lodme is continued 
After an, there is no reason why the exacerbations and remis 
sions, which arc so prominent a feature of the disease before 
treatment, should cease merely because of an increase in the 
ingestion of Iodine, 

We belie\e, also, that if for any reason it is necessary to 
withhold lodme, a second remission can be induced within a 
short penod Indeed, we have evidence of a renewed lodme 
effect m as short a penod as eight days Presumably, small 
doses arc excreted more rapidly than the relatively enormous 
amounts often used before operation. 

If the fear of iodine has been exaggerated, and if the chance 
of “escape” overestimated, it follows that there 13 no need for 
operating very soon after the administration of iodine is begun 
Indeed, the delay may be an advantage to the patient Manne 
(1911)^ showed that the greater the degree of involution of 
the thyroid, the safer the operation In decompensated cases, 
moreover, delay may be desirable to allow the circulation to 
rest We have observed several patients with whom for one 
reason or another the operation was postponed up to a penod 
of six weeks These seemed to withstand the operation with 
remarkably little reaction For these and other reasons, it is 
desirable when setting the time for operation to avoid a 
stereotyped routine 

Before using iodine in preference to surgery, the physiaan 
should satisfy himself that no ill effects will result from omis- 
sion of iodine or “escape” from its effects He will have in 
mind, of course, the possibility of cardiac damage, particularly 
in older persons 

Persistence or recurrence of sjTnptoms after operation is 
not uncommon The most obvious indication of this 15 that 
some patients come to operation more than once Others, 
though not in good health, do not require a second operation 
although careful ob«^cr\'ation shows e\ idence of the persistence 
of the dbease. The inquirj should include subjective sjrnip 
toms of th>ToId insuffidencj as well as hjpcractmtj At 
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tention should be directed espeaally to muscular weakness 
and exophthalmos Special care should be taken to elicit in- 
citing factors, particularly psychogenic influences in the imme- 
diate environment Objective tests should mclude as a 
minimum The pulse, weight, physical examination, basal 
metabolism, creatine tolerance, observation of exophthalmos 
(preferably by means of an exophthalmometer) and measure- 
ment of the ability of the eyes to converge * 

Attention to inciting factors, particularly psychogenic influ- 
ences, is just as important in the treatment after operation as 
before Muscular weakness frequently persists and has the 
same significance as before operabon Both the weakness and 
the metabolic defect disappear on administration of small 
amounts of lodme 

The most important symptom is exophthalmos, because it 
continues to threaten the vision of the patient It will be 
found to recede or to remam stationary under the administra- 
tion of lodme The mdications for the latter are not altered 
by the operation 

Regeneration of the remnants of the thyroid is not at all 
uncommon It is also observed in the normal dog after re- 
moval of a large part of the thjTOid, and can be prevented by 
the use of iodine (Manne*^) Smce iodine is effective in the 
prevention of goiter and of thyroid h5q)erplasia it is entirely 
logical to continue its use after operation 

In the foregomg it has been pointed out that the fear of 
iodine is exaggerated when given in small doses, even before 
operation Such fear is even less justified after operation 
when the bulk of the thyroid has been removed In this we are 
confirmed by Haines-^ of the Mayo Chnic who has reported 
umformly good results from the admimstration of iodine, over 

* The convergence can be readily measured by the technic of the ophthal 
mologist The patient is asked to look fixedly at a flashhght The exanuner 
observes the reflection of the hght on each cornea, whfle be brings the hght 
steadily closer to the patient's eyes The break in convergence is readily 
noted by a moUon of the reflection with respect to the cornea The distance of 
the hght to the bridge of the nose is then measured Inquiry should he made 
to exclude gross muscular defects of long standing 
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pcnods oi years, in postoperative recurrence of Graves’ dis 
ease 

In conclusion, one may quote the statement of Marine^ 
*‘The essential physiological disturbance of the thyroid in exoph 
thalmic goiter is msuffiaency, its reaction compensatory, and 
its significance symptomatic ” Evidence in favor of this pnn 
ciple has been presented above A rational therapy of Graves’ 
disease must include attention to the factors which he outside 
of the thyroid gland 
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THE TREATMENT OF PNEUMONIA IN INFANTS AND 
CHILDREN 

The treatment of pneumonia presents many pitfalls One 
of the most flagrant of aU medical mistakes, the treating of a 
disease rather than the canng for a patient, is encountered 
more frequently in this particular field of therapy than in 
any other Recent advances in the study of pneumonia have 
tended, unfortunately, to make this even more likely and it 
IS only the more consaentious who see the patient first and 
the micro-organism afterward 

This mistake, when made with mfant or child, is more apt 
to end tragically than obtains with adults The ease with 
which small children develop gastro^mtentls, otitis media, 
and lymph node enlargement In the presence of infection makes 
doubly incumbent upon the practitioner the necessity of not 
thinking exclusively in terms of lung pathology WTien one 
considers the extreme lability of the water balance and the 
case With which the alkaline reserve is diminished, the diffi 
culties become still more apparent 

The treatment of pneumonia demands, therefore, the most 
meticulous attention to many so-called ‘kittle things ” Before 
considcnng the purely pragmatic features of therapy, some 
attention must be paid to certain general aspects of the disease 
ns it IS encountered in infants and children 

THE PROPHYLAXIS AITD THE EPIDEAHC NATURE OF 
PNEUWONU 

A\Ticthcr in the home, the hospital, the school or the camp, 
children having pneumonia must be considered as having a 
contagious disease and should be bolated To do less is io 
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court danger The facility with which it spreads varies from 
the rapidity with which it can attack a dozen pupils in a school 
dormitory, to its much less frequent spread m the home 
Certain mistakes are committed in the name of isolation 
and they bear comment Givmg the name “isolation” to a 
ward or pavilion confers no sacred prophylactic or curative 
powers upon it Much more than mere baptism is reqmred 
Witness the following as an example of the violation of the 
ordinary rules of common sense 

A patient, ill ivith pneumonia, was admitted to a university 
hospital where the rule is that all pneumomas must go mto an 
isolation pavilion Due to overcrowding, he was placed in a 
ground floor corner room where the noises from the mter- 
section of two busy city streets vied with the intermittent 
clashing of machinery from a respirator, containing a child ill 
with poliomyelitis, a short distance down the corndor Sleep 
was an utter impossibility Hospital red tape, bemg of an 
exceedingly tough fiber, is difficult to cut and it required a 
good deal of maneuvenng to secure a room m the general 
hospital where, not only was it possible to secure sleep, but 
even more easy to effect perfect isolation, without endangenng 
life 

In the home, the problem of isolation differs from that in 
the hospital, bemg dependent upon the economic status of the 
family and its general intelligence To isolate a child properly 
requires, at times, a Puritanical conscience because the mflux 
of relatives and well wishers is certain to be at once a nuisance 
and a danger It is worth secunng, however, as it is a sound 
hygiemc measure and will provide more qmet 

The details of isolation should not be ignored Clean 
hands, a clean, healthy mouth and nose, and the weanng of 
gowns are paramount A nurse, doctor or attendant who has 
the slightest upper respiratory infection has no busmess in the 
room of a sick child Gauze masks have a doubtful value, 
while the use of germicidal mouth washes is worth httle more 
There is no justification for running the risk of irntatmg 
mucous membranes with them when normal salt solution will 
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dean without imtation Gamers of pneuraococa are in a dif- 
ferent category and one is fully justified in using germiddal 
solutions in an endeavor to free them 

The small child may have to be taught the use of the paper 
or gauze handkerchief, but, no matter what the age, provision 
should be made to see that all secretions are rendered harmless 
All personal effects, whether dishes, dothmg, or bed hnen, 
must be kept separate and then boiled 

How is one to judge when a case is no longer contagious? 
Negative throat cultures for the pneumococcus and the Strepto- 
coccus hemolyticus are usually reliable but not infallible Two 
weeks after defervescence is not too short a time to wait even 
though a throat culture may be negative before that time has 
elapsed 

Prophylactic measures for infants and children include their 
penodic physical exammation, the regulation of house, school 
and outdoor hygiene, with espedal reference to the prevention 
of fatigue Chilling must be avoided when humanly possible 
but, if encountered, such measures as warm baths, dnnks and 
rest should be instituted No evidence which can be con 
sidercd condusive makes the diet anything but a sbght factor 
in causing respiratory infections A strong impression exists, 
nc\crthcless, that a too high percentage of carbohydrate is a 
responsible factor X'ltamin A alone is a weak reed on which 
to lean, although the use of cod h\er oil during the winter 
months has much to recommend it 

The damage done to children bj persons who ha\c colds 
Is almost incalculable Children’s parties espcaally for 
joungslers under se\cn arc loo often \entablc breeding spots 
In proportion, the^ are as damaging as school rooms where 
sniffling, coughing children arc present 

Last, but b> no means least, take care of the child with 
e\cn a Imaal upper respiratory infection Seldom is more 
than rest indoors nccessarv 

A philosophical consideration of the problem of isolation 
andproph>laxis of pneumonia by the general practitioner ma\ 
cause him to doubt the need of so much caution, parlicularlj 
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when he dwells upon the many cases of pneumonia which he 
has treated with never a contact case having developed It is 
true that epidenucs are usually confined to the pneumococcal 
variety and that they occur only when large numbers of chil- 
dren are together Notwithstanding all this, a serious study 
leads to the conviction that all the details here considered are 
necessary, and the inevitable conclusion drawn that measures 
useful for the many are fully as valuable for the few and worth 
all the trouble their use may involve 

TREATMENT 

Sleep and Rest — if there is one thing which can be valued 
above everythmg else in the treatment of pneumonia, it is sleep 
and rest Noise and exatement have a more deletenous efiect 
upon children than is usually recognized Among too many 
adults the impression exists that children thnve on noise 
Only those who have followed children closely know how 
fallacious this is 

To secure rest and quiet for a child is more difficult than it 
is for the adult Many parents feel that unless somethmg is 
being done constantly for their children, they are being neg- 
lected Aunts and uncles see a golden opportumty to bring m 
the latest mechamcal toy^s — the noisier, the better The unwise 
ministration in attempting to make the child laugh is stiU 
another example of the many thmgs done that are bad 
Lay persons are not the only offenders Not infrequently, 
children are examined too often Once a day is certainly 
enough to go over any child and the physician’s explanation 
of his reason for hmiting examinations will often cany more 
weight than an expressed demand for quiet The petulant, 
spoiled youngster who is not sick enough to be prostrated, but 
who is more quiet in his mother’s arms, should be permitted to 
have his way This does permit, m easy fashion, the changes 
in position that are so desirable 

Summed up, complete rest is assured by choosing the most 
quiet room, having m mind the value of sunhght and ease o 
ventilation, by limiting the number of examinations, by the 
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exclusion of all visitors and by the omission of every ther 
apeuUc measure for which there is no cogent reason Securing 
a quiet nurse who hnows the value of nursmg care m pneu 
monia is a desideratum, unfortunately, not always obtainable. 

The Biet and Fluid Needs — ^Uncomplicated pneumonia 
IS a relatively short disease and to figure calonc needs and 
attempt to meet them is frequently wasted effort Nor is it 
necessary to attempt to give a diet which has the perfect pro- 
portion of nutritional elements If, for any reason, however, 
the penod of illness extends beyond ten days, these observa- 
tions do not hold If they did, the same mistake would be 
made which for so many years caused typhoid fever to be 
such a formidable problem 

It 13 logical to think of the diet in pneumoma from the 
standpoint of furnishing quickly available energy, of prevent 
ing dehydration and aademia, and of minimizing gastro 
intestinal imtatlom 

At once, it becomes apparent how desirable it is to furnish 
as large a proportion of sugars and starches as is consistent 
With freedom from intestinal upsets One need not be unduly 
alarmed by the fear that they cause abdominal distention This 
unfortunale and rightly dreaded complication is much more 
frequentlv the result of a partly paretic bowel, probably from 
a lowered vasomotor tone, than from dietary indiscretions 
rcrmcntative diarrheas hark back to the days when milk was 
not the dean commodity it usually is toda> The sugars 
have been improved tremendously and one no longer has to 
depend upon questionable grades To be sure, one can still 
mi«5e well Infants using commeraal granulated sugar, but 
one has a distinctly safer feeling, in the presence of disease, 
when a combination of sugars, such as dextnns and maltose, 
can be employed 

That there is a need for protein nobodv can scnously 
question There is a negative nitrogen balance because of the 
albuminous exudate and it is usual to find an increased unc 
add and creatine output e\en before the temperature falls 
Nc\crthclcs^, the time element is the factor which makes it 
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seem wiser to think in terms of preventing an acidemia rather 
than of meeting protem loss 

Salt-free diets are recommended by some because of the 
usual retention of sodium chloride in the body, although the 
exact site of the retention is not definitely known Others 
suggest an increased sodium chloride intake, either by adding 
lime water to the nulk or extra salt to the food, justifying this 
attitude by pointing out that the blood chlorides are usually 
low The latter viewpoint seems more reasonable, and one 
should at least furnish the usual complement of salt, if not 
convinced that extra salt is necessary 

With some children, unaltered cow’s milk is a problem 
Lactic acid, peptonized, or evaporated milks are useful in these 
cases Any one of these three suggested forms diminishes the 
chances of intestinal disorders and all are ideal for the addi- 
tion of the desired sugar One to one and one-half pints of 
milk daily is the usual intake 

Food itself really plays a less important part than fluids 
With the kidneys working under a severe handicap, with the 
skin dry and hot and the entire heat-regulating mechanism 
out of gear, one must figure on at least 15 per cent increase 
over the estimated need for fluids of the healthy child 

Practically, this means that the infant over six months of 
age should be offered daily from 2 to 2 ^ ounces of fluid per 
pound of body weight, and from one to two years, 2 ounces 
per pound of body weight From two to six years, the goal 
should be between 3 and 4 pints, and, past six years, at least 
2 to 3 quarts 

One pint of milk with an added ounce of sugar, a mixture 
of 8 ounces of orange juice, 8 ounces of water, and an ounce 
of sugar, plus 1 pint of plain or alkaline water or weak tea, 
make a base from which to start all children who are not on 
formulas As conditions warrant, add cooked cereals, gelatin, 
junket, custard, grated egg yolk, double toasted bread, plain 
crackers, and plam puddings Meat or meat broths and egg 
albumin water had better not be given 

The excellent results which have followed the use of paren- 
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teral fluids m acute intestinal intoxication have led to their more 
\videspread employment m other conditions Hypodermoc 
lyses of normal saline or 4 per cent glucose, up to 20 cc per 
pound of body weight, or the mtravenous use of the same sub- 
stances reducing the amount to 10 cc per pound but not more 
than 300 cc at one time, are sound therapeutic procedures in 
pneumonia where there is fluid need or threatened or actual 
collapse Intravenous glucose is usually given m 6 or 10 per 
cent solution, the stronger concentration bemg used when 
kidney function is distinctly impaired Rectal drips of tap 
water and nasal dnps are not very satisfactory while the intra 
pentoncal route, with the everpresent threat of abdominal 
distention, is not recommended Keeping close track of the 
daily intake and output of fluids for either infant or chfld, and 
the testing of the elastiaty of the skin, espeaaUy in mfants, are 
alwa>^ to be borne in mind Hypodermoclysis m pneumonia 
should be given elsewhere than on the chest wall m order to 
avoid embarrassing the excursion of the chest walk The loose 
tissues of the anterior or lateral surfaces of the thighs is a suit- 
able place 

No one can wnte a blanket diet to cover all cases of pneu- 
monia in children The constant recollection of the vital need 
for fluid*^ and the value of carbohydrates arc the two things 
of major importance After that, individual needs must be 
met as the> arise 

Fresh Air — Some twenty years ago, it was the fashion m 
manj children's hospitals to put every case of pneumonia out- 
doors irrespective of age, the condition of the child, or the 
clemency of the weather This was a laudable attempt to 
prove that cold air was the most desirable adjunct in lhcrap> 
It is to be hoped, however, that such an attempt will never be 
made again Actual coldness of air plays but a minor part 
It can *^rcclv be doubted that a temperature of 6S° F in air 
that i< movang slowly and thus is free of drafts is the one with 
which to start It mav well be that some older, robust children 
will stand lower temperatures, but ccrtainl> with Infants and 
small children low temperatures are to be nvaiided The stuffy 

Vnu — ji 
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room wreaks more havoc m pneumonia than in any disease and 
must be avoided at all hazards 

OxygeiL ^In analyzmg some 225 cases of pneumonia 
treated at the New York Nursery and Child’s Hospital during 
the past few years, nothmg has been more satisfactoiy than to 
observe the beneficial effect of effiaent oxygen therapy To 
those of us who go back to the days when a funnel was held 
a few mches from the nose while oxygen was supposedly being 
administered, the development of the tent and of the nasal 
catheter method has come as a revelation The shghtest blue- 
ness around the lips or the fingertips should immediately bnng 
up the question of the advisabihty of usmg oxygen If mild, 
one can use a nasal catheter intermittently or continuously 
Make sure that the nose is as free from obstruction as pos- 
sible Cocaine, epinephrme, or ephedrine nasal drops will 
help The oxygen tent is, of course, the ideal method The 
tent must be watched constantly as an oxygen concentration 
beyond 45 per cent is undesirable while overheating is an ever- 
present danger 

Among the laity, the oxygen tank has long been the sym- 
bol of an approachmg end As a plain matter of fact, it usually 
was Owing to our deeper appreciation of the value of oxygen 
used earlier, more frequently and with greater efBaency, it will 
not be long before the old symbolism will have disappeared 

The only jarrmg note which can be struck is to question 
the value of adding carbon dioxide to the oxygen Anybody 
who has had expenence with cyanotic newborns knows the 
difficulty of ascertaimng just what the cause of the cyanosis 
is and how conservative one must be m judgmg the effects of 
any given therapeutic measure Considering now, however, 
only cases of aspiration pneumoma or atelectasis, the opinion 
IS expressed that it is more desirable to depend upon oxygen 
alone This opinion is grounded on the fact that not infre- 
quently in these cases the mixed airs have a smothering effect, 
whether the carbon dioxide is a 5 to 10 per cent mixture and 
causes more strugglmg This is only an opimon, but worth 
bearmg in mind, and the question, here brought forth, is 
deservmg of more study 



PNETJIIONIA IN INTAirrS AND CHILDREN 819 

TraDsfnsioDs — From the day Lmdeman devised his 
needles and took transfusions out of the category of major 
operative procedures, there has always existed a fear that in 
pneumonia, one should not tranfuse because the nght side of 
the heart could not stand the brunt of an extra load That 
certainly is an ungrounded fear as far as infants and small 
children are concerned 

The ease and efficiency with which a good intern staff can 
perform transfusions m infants has settled beyond question 
their tremendous value to a pediatnc service In a free aly 
hospital one sees more frequently the type of child who needs 
a transfusion at the beginning of pneumoma than one does in 
the average private practice In the senes mentioned before 
about 30 per cent of the children were transfused one or more 
times Tar from being a cause of danger they were almost 
mvanably beneficial Frequently, there was a drop in tern 
perature, and a marked general improvement These were not 
alwa>3 maintained, but nevertheless for the small child who 
does not represent a particularly good nsk, transfusions will 
often throw the balance in the nght direction For those cases 
which are threatening from the very start or develop serious 
vasomotor weakness, fear of embarrassing the arculation by 
a transfusion can be discounted completely 

For a single transfusion give 10 cc per pound of body 
weight but a greater amount than 250 cc, should not be given 
The vnlue of transfusions has only lately begun to be appre- 
ciated Given with due regard to tjqilng and slow administra 
tion, whether atrated or direct, one can expect the transfusion 
to bring certain benefit 

Drugs — ^II IS quite the fashion to condemn offhand the 
u-^c of drugs in pneumonia Chosen w ilh due regard to dosage, 
indications, and the possibility of causing gastne upsets, how 
cicr, they can play 1 distinctly helpful rSle, The unsavor\ 
reputation of drugs Is due, for the most part, to errors Chief 
among these Is the giving of adult cough mixtures and fc\cr 
powders m what is presumed to be a child’s do<^; These com 
blnntions are supposed to relieve cough or reduce fever, 
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whereas, they seldom do because they upset the stomach first. 
•One drug at a time for children is a good rule to follow Thus, 
for cough codeine can be depended upon At six months of 
age give Kc to grain every three or four hours, at one year 
%2 to Vs gram, at two years % gram, and beyond six years 
/4 gram That it has a distinctly quieting effect, also, is an 
added reason for its use 

Combinations of phenacetin, acetylsahcyhc acid, caffeine 
and Dover’s powders are not to be given to children even in 
the first stage when there is usually a great deal of distress 
One will usually find that acetylsahcyhc acid alone will reduce 
fever and relieve distress in the first trymg hours as well as any 
of the combinations Give one grain for each year, every 
three or four hours, but do not allow more than five doses 

Atropine is extremely useful espeaally in the presence of a 
copious secretion or bronchial spasm Always explain to 
mothers the possibility of flushing and even a febrile reaction, 
otherwise there will be the difficulty of explaining why the dis- 
ease IS not scarlet fever Under a year and a half of age give 
Viooo to Vdo gram every three or four hours, and over that 
start with Vbo to %oo grain 

Compound tincture of benzoin in steam inhalation must 
be used at times for laryngeal spasm or stridor Its con- 
tinuous use, especially when much mucus is present, is seldom 
indicated because of the danger inherent in breathing moisture- 
laden air It is better to use it for half an hour every two 
hours and then make certain that any rehef obtained is not 
at the expense of flooding the lungs 

Sodium perborate should be employed regularly to keep 
the tongue, mouth and buccal membranes clean Desic- 
cated dirty membranes are a fertile field for micro-organisms 
and fungi All cleaning should be done gently, espeaally with 
infants 

Digitahs should not be used routinely No evidence 
justifies it There are no studies in children at all comparable 
with those made with adults by Wyckoff at Bellevue Hospital 
and It would seem to be the wiser course to apply to children 
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the conclusions there drawn until direct evidence favoring its 
routine use is forthcoming 

That digitalis has no place in the therapy of pneumonia 
IS, of course, not true In chronic carditis or heart failure it 
should be used and in vasomotor collapse there can be no cnti 
cism if one does try its effects, although it is now quite gener- 
ally conceded that the heart itself is not at fault so frequently 
as has been imagined in the past 

Once the decision is made to use digitalis — and this should 
never be made lightly — it is much the best plan to digitalize 
and then supply a daily maintenance dose At the Nursery 
and Child’s Hospital, Dr May G Wilson outlmed a method 
for digitalization of children in connection with her cardiac 
chnic. Through her Kindness I am permitted to give, previous 
to publication, the outline which has been prepared and 
which is just as useful m cardiac failure from pneumonia as 
in rheumatic cardiUs, the field of digitalis use which has been 
most frequently explored in children The Preparabon Tablet 
No 1 (Lederle) is, of course, not the only one now available 
but ft serves as an example. The outline follows 

DICITALU MtDlCATTOV IN CniUJREN 
Preparation Tablet No I (New \orl. Heart AtsodaUon) 

(Ledcrie) 

005 Gm i cat unit (1 praln) 

01 Gm 1 cat unit (IJ (grains) 

02 Gm 2 cat unit* (3 Rrains) 

03 Gm 3 cat unh* (4i prains) 

Any Tincture (Siandardi^d) 

1 exu 1 cal unit (15 minims or 30 drops) 

2 cc- 2 cat Unit* (30 minims or 60 drops) 

3 cc- 4 cat unit* (60 minims or 120 drops) 


Dosage 

Ipple^lon 15 cal unit per pound Adult* 

Pirdce 2 minims to 3 minims per pound AdulO 

Datldvm { praln per pound Children 

New \oxk Nutser) and Child Hospital } cat unit ^.cr pound Chndrcn 

or i cc per pound Chlidten 

or J praln per pound Children 

orm Cm per pound Childjm 
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Routine Method used in Cardiac Clinic, New York Nursery and Child’s ffospital 

Two cat units every six hours for 4 to 8 doses total 8 to maximum 16-24 
cat units 

Stop on toxic s>mptoms Give daily maintenance dose of 1 to 2 cat 
units a day 1 to 3 grains 

Rectal Administration 

Slow — 2 to 4 cat units m 1 ounce water ever> six hours 
Rapid — 4 to 8 cat units m 1 ounce water every six hours 


The idiosyncrasies of individual children, the necessity of 
avoiding excitement, and the necessity of mamtainmg an ade 
quate t^ose to produce results, make the administration of 
digitahs to children one of extreme care and thorough observa- 
tion, but the above outline will allow anyone to use digitalis 
with confidence and, above all, get results as all good prepara- 
tions are now marked in cat units 

The drugs used for stimulation and emergencies are those 
usually employed for adults Alpha lobelme, epinephrine, 
camphor, and caffeine are the ones generally relied upon, the 
first two often bemg used mtracardially in collapse and all of 
them by the hypodermic route as a rule 

Serum Treatment — There can be no question that for 
pneumococcus Type I lobar pneumoma a specific is available 
and should be used With all other t3q)es, the use of sera, in 
children at least, must be looked upon m the light of a hopeful 
wish 

The use of the Type I serum is not quite as general as it 
should be To say that the death rate for lobar pnuenionia is so 
low in children that it is not necessary to use a proved remedy is 
a curious kind of twisted reasonmg It overlooks entirely the 
very important fact that he who practices medicine must be 
as much concerned with shortening the length of any disease 
fully as much as he is to avoid an unfavorable outcome 
Especially must this stnke home with pecuhar force dn those 
who have charge of children With all our vaunted progress 
nobody has the slightest inkhng of what the ultimate effect is, 
in later life, of the many infections that children endure 

Typing of pneumococa has reached the point where it is 
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done quickly and effectively and no matter how small the 
community, provision can be made to determine the type and 
administer the serum within forty-eight hours of the onset, 
the best time for Its administration 

Always do an intracutaneous skm test, using 0 1 cc, of the 
serum diluted ten times with normal sahne The extent of 
the reaction will be the guide as to the amount to be given in 
the first mtravenous (Jose The total amount to be given m 
the first twenty four hours will vary from 200 to 800 units 
per poimd of body weight, depending upon the severity of the 
invasion and the size of the reaction A safe starting dose 
for infants is 2 cc and for children over five years, 5 cc. Sub- 
sequent doses and the mtervals between will depend upon the 
drop in temperature in the first six hours If less than one 
degree, double the next dose and divide the remainder of the 
total between the next two doses at six to eight hours later 
Practically, it works out that infants will gel from 5 to 10 cc 
e\ery twenty four hours and children 15 to 25 cc Menir 
advises the giving of one dose after the temperature has re 
mained below 100° T for two to four hours and has never used 
more than a total of seven 

Routine Oaxe — One dail> cleansing bath with soap and 
one daily emptying of the bowels are necessary Secure the 
latter cither by giving routinely, milk of magnesia, or a mineral 
oil, preferably in a flavored jelly form WTien necessary, a low 
enema of 4 to 6 ounces of sodium bicarbonate or plain water 
IS just as efficacious as the soapj mixture frequently employed 
The rectal mucous membrane can and frequently does become 
irritated from soap Change the position of the patient 
if he docs not do *io himself and a%oid sitting up whenever 
possible Take the temperature at three-hour intervals and 
order a tepid sponge if it is o\cr 104° F Apply cold onl> 
to the head Cold applications to the skin defeat their own 
purpose bj further limiting an already lowered caaporativc 
power of the skin A\oid mustard plasters and counter 
irritation to the skin when the diagnosis is fuU> established 
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COMPLICATIONS 

The comphcations which occur in pneumonia are as vaned 
as with adults with the addition of a larger percentage of the 
unfortunate sequelae which follow aspiration, either at bnth 
or from swallowing foreign bodies, the tonsillectomy acadents 
and the hpoid degenerations from the unwise administration 
of nasal oil drops In order to avoid clouding the issue no 
attempt has been made to differentiate the various t 3 ^es of 
pneumonia The unfortunate mfant who has inhaled ammotic 
fluid presents one type of pathology as clearly different from a 
straight T 3 q)e I pneumococcus lobar pneumoma as can pos- 
sibly be imagmed Nevertheless, the principles underlying 
the treatment of any type are the same and it seems much 
wiser in discussing treatment to have the whole child in mind 
first, last and all the time 

This in no wise takes away from the practitioner the 
responsibihty of setthng in his own mind whether the type is 
bronchial, lobar, or the result of a foreign body Neither does 
it lessen his interest in the speciahzed cases of chronic pneu- 
moma whether they be interstitial or on a tuberculous basis 
Abdo min al Distention — Insert rectal tube, apply turpen- 
tine stupes frequently and revalue diet with the idea of 
reducmg starch and milk intake If not reheved use surgical 
pituitnn, startmg with 3 mimms for an infant and repeat or 
use a larger dose m two hours if necessary Peppermint or 
other medicated enemas are permissible at any time 

Otitis Media — The majority of ear drums show some 
mflammation dunng the course of a pneumoma Be sure of 
definite bulgmg before masmg 

Diarrhea — Use protein milk or discontmue all milk 
Avoid all roughage m diet Give from 1 drachm to ^ ounce of 
castor oil Irrigate bowel with from 1 to 2 quarts of sodium 
bicarbonate water 

Empyema — Be quick to aspirate, but slow to operate 
Depend upon the former to relieve the embarrassed respira- 
tion until the toxic symptoms have disappeared The thicker 
the exudate the more likely will resection of a nb be required 
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Delintun — Ice-bag to head Chloral hydrate and sodiuin 
bromide by rectum, 6 to 10 per cent glucose intravenously 
Tepid sponges Guard against self injury 

Plugging of bronchus, evidenced by absence of air in 
lung involved, sudden cyanosis and sudden collapise The 
plug may sometimes be dislodged by putting the patient into 
an almost vertical position and slapping the bach Broncho- 
scopical examination in competent hands may prove to be life 
saving 

Vasomotor Collapse — ^Tranfuse or give 6 per cent glu 
cose mt ravenously Epinephrine, camphor or caffeine hypo- 
dermatically Ele\ate foot of bed Oxygen contmuously if 
anoxemia is evident Bandage extremities Digitalux if cardiac 
failure seems imminent 

Lung Abscesses and Bronchiectasifl — In infants and 
children these complications have been shown to occur more 
frequently than have heretofore been thought to be the case 
To treat cither well is seldom within the range of any one 
man’s skill The increased interest in, and the constanU> 
improving technics of thoracic surgery are making the out 
look for these cases far from being the hopeless proposition 
the} once were One can find in the literature almost a dozen 
medical methods of treatment varying from postural drainage 
to the use of drugs and another array of surgical methods 
varying from compression by wax to lobectomy These hardly 
come within the scope of this paper but should be read b} 
Iho^ who ha\ c such cases under Iheir care 

CONVALESCENCE 

This period of the disease is apt to be neglected and this 
is *i grievous faulL Iron or h\cr extract for a short penod is 
not infrcqucntl} ncccssaiy The secondary anemia fraction 
of h\cr gi\cs good results m children and many excellent 
prepamtioas of iron are now a\iiilable If copper is left out 
as aiuch gowl will probibl} be done is if it be added 

One should not be satisfied with nn}nhing less than the full 
aeration of the lungs To get small children to breathe deepl\ 
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IS almost impossible The famihar blow bottles or balloons 
can be used by older children and it should be remembered 
that their use is not limited to post empyema or pneumothorax 
cases Infants or small children may be made to breathe more 
deeply if gentle compression is made downward on the abdom- 
mal muscles three or four times a day for varying lengths of 
time 

The value of cod hver oil, hehotherapy, proper food, and 
change of climate are too well known to need stressmg 

Before dismissing any case as cured one must make certam 
that he has considered more facts than are mcluded in the 
statement that the temperature is normal and bronchial breath- 
ing has disappeared If he does not he shall be committing 
the same mistake against which a warmng was issued in the 
opemng paragraph — the mistake of thmking of the disease 
first and the child afterward 



iltdical Clinics 0 } JSorth Ajnnica 
Sovmber 19S4 Nrtv York Nttmbtr 


CONTRIBUTION BY DR GEORGE H HYSLOP 
Netw York Cmr 


MIGRAINE SUGGESTIONS FOR ITS TREATMENT 

There is so extensive a literature of migraine that a bnef 
clinic on the subject is certam to be inadequate However, 
one may be excused for attempting a short discussion of its 
treatment In the light of certain concepts which hav e developed 
within the last decade 

The word “migraine” has traditionally been apphed to a 
certain type of paroxysmal recurrent headache, but now the 
term has broader imphcations, and the concept has been ex 
tended to include vanous other mamfestations of transitory 
“paroxysmal” nature, such as some varieties of tachycardia, 
atypical M^ni^sre attacks, and pseudo appendiatis In addi- 
tion, transient mental disturbances or psychic equivalents have 
been described 

With each advance in our knowledge of pathogenesis, the 
new information is directed tonard unsolved problems Plausi 
ble relationships may be descnbed During the past ten years 
or so, the literature of allergy has furnished facts which suggest 
that migraine phenomena are the result of vasomotor spasm 
which may be the reaction to some toxin The preapitating 
toxin may be exogenous or endogenous With patients in whom 
there seems to be a reciprocal relationship between cpilepti 
form seizures and migraine, the attacks suggest that there is a 
conslUullonal reactive tendency which rrm> express itself m 
more than one dmical manner 

As an instance, can be ated the case of a woman who had 
tjpical migraine until the menopause At this time the head 
aches ceased and grand mal epileptiform attacks commenced 

8j7 
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She was found to have diabetes melhtus The epileptic attacks 
stopped when her diabetes was under control However, even 
if this be true, and no matter what other forms of acquired 
factors may be present, there is ample ground to beheve that 
there is an inborn constitutional element When one considers 
the frequency of migraine, it is not unlikely that every person 
possesses some degree of predisposition The family histones 
of many sufferers show a strong hereditary background A 
common personality trait is a high strung, tense, emobonally 
sensitive make-up It is of clmical interest to find that many 
waters obset^m that a migraine patient is seldom dull intel- 
lectually 

If one grants that a hereditary element is common, it is 
still true that in some instances no demonstrable inhented 
basis can be shown I recall a woman m her fifties, whose 
personal and family histoiy was free from not only migraine, 
but the well-recognized forms of allergy She suffered a left- 
sided hemiplegia, with the lesion affecting the right thalamus 
and supenor peduncle Coincidentally, and for two years up 
to the time I saw her, she experienced frequent typical migraine 
headaches, with the pain on the right side of her head Neu- 
rologists have learned that m certam instances brain tumors 
seem to develop out of long existent rmgrame 

There are numerous biochemical and endocrme abnormal- 
ities which have been recorded as related to migraine I thmk 
that many of these abnormalities — or deviations from the 
average — are perhaps only symptomatic of a general constitu- 
tional defect For this reason, efforts to cure migraine by 
attention to some one or more climcal or laboratory measured 
deviations may fail 

There are many uncontrollable variables affectmg the bal- 
ance of vital functions and health If to predisposition to 
migraine there be added vegetative nervous system instabihty, 
endocnne imbalance, emotional maladjustment, metabolic dis- 
ease, focal infection, or certain systemic diseases of infectious 
character, it is understandable that effective control of migraine 
may be a practical impossibility 
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To be speafic, one may see a patient whose migraine is 
influenced by one or more of a number of somatic abnormalities 
— such as sinus infection, food sensitization, cryptic focal in- 
fection, defective liver function, or an underactive thyroid 
gland In such an individual, the development of emotional 
maladjustment will reflexly affect the vegetative and endocnne 
functions, and contribute to the occurrence of symptoms pre 
\iously due chiefly to somatic defects I recall a man who 
occasionally would have a migraine headache several hours 
after eating pork By testing, he was foimd to be sensitive 
to a large number of articles of food He could eat pork with 
out trouble if he was in good condition But he w'as sure to 
have a headache if he ate pork when tired or under emotional 
stress He could avoid pork, but he could not exclude from 
his diet all the foods to which he showed sensitivit> And, 
even with the best of mental hygiene, he certainly could not 
escape all the mental and emotional hazards of life 

In a recent editonal in the Journal of the American Medical 
Association,* it was suggested that the riddle of migraine might 
be solved by focusing attention on the one factor common to all 
cases — and saying “This must be the psychic factor " There 
is no proof that emotional maladjustment is universal m pa 
ticnts with migraine It is not at all saentific to assume that 
because many migraine patients ha\e per<ionality makeups 
which arc suggestive of the psychoheurotic, their migraine 
attacks are a specific reaction to psj chic disorder It would 
seem to me a highU hazardous doctnne that would permit one 
to disregard the e\adence that there arc dcrmitelv hereditary 
and somatic acquired factors m migraine 

I have said nothing speafic about the treatment of migraine 
I do not believe that there is any speafic treatment On the 
other hand, if it is fair to predicate hereditary prcdu^position, 
and if in predisposed individuals various somatic and psychic 
stresses may serve to upset the equilibrium of an already un 
balanced or irritable vegetative nervous '^y’stem, then real 
trcnimcnt of the disease consists in detecting, cvailuating and 
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removing factors which seem to act as precipitating or aggra- 
vating causes The use of foreign protems has been disap 
pomting 

Patients with migraine should be told that their s3anptonis 
may not be susceptible of relief without intensive and pro- 
tracted study and observation It is probably not only cheaper, 
but more effective in instances of very frequent and severe 
migraine, to place the patient under hospital observation, which 
will mclude the performance of all mdicated laboratoiy ex- 
aminations 

The S 3 Tnptomatic treatment of an attack of imgraine is 
of importance chiefly in patients whose sulTermg is mtense and 
lasting twelve hours or more In some individuals there is a 
warmng of impendmg attack, and a number of measures seem 
to be useful in aborting its development The sedative drugs 
with or without one of the coal-tar analgesics are commonly 
used with success The relatively recent revival of the use of 
ergot, in the form of ergotamme tartrate or “gynergen” is of 
mterest A single oral dose of “gynergen” is Veo gram 
The drug may be used continuously two or three times a day 
In order to abort or reheve a headache, a single dose by mouth 
is often adequate The drug may also be given hypodermic- 
ally, the dose being about %2o gram 

In cases in which food tolerance is a probable preapitatmg 
cause, prompt evacuation of the bowels is necessary 

With a few patients it is necessary to administer codeine or 
morphine 

Operation on the middle meningeal artery has been re- 
ported in a few instances, but is a decidedly expenmental 
procedure, and should be considered only m the most intract- 
able and cnppling cases 



iitdkal Ctotfci of Norik America 
November 193^ New York Number 


CLINIC OF DR EDWARD TOLSTOI 

From the New York Hospital and the Department of 
Medicine, Cornell Uniyersity Medical College 


THE USE OF THE LIBERAL CARBOHYDRATE DIET IN 
THE TREATMENT OF DIABETES MELLITUS 

The use of liberal amounts of carbohydrates m the treat 
ment of diabetes melUtus is a subject of great Interest at pres 
ent Much has been wntten recently regarding this method of 
therapy and though its use is not universal, many clinics favor 
Its adoption because of the excellent results reported from 
various parts of this country as well as abroad It may, there 
fore, prove profitable to consider the factors responsible for the 
development of this method of treatment, and further consider 
the findings which have a direct bearing on the problem and 
nhich may enable us to reach a conclusion concerning Its 
soundness In addition, I propose to discuss in detail the prep- 
aration of diets which have proved satisfactory, not only from 
the physician's viewpoint, but that of the patient as well 

The oldest reference concermng the treatment of diabetes 
with carbohydrate cures is recorded m the Papyrus Ebers 
This document dales from approximately 1500 B C and ante 
dates the birth of Hippocrates 1000 years The ^‘medicine to 
drive away the passing of too much urine” consisted of con 
cocllons from mixtures of cakes, wheat grams, fresh gnts, 
honey, sweet beer, and bemes This was a temporary measure 
lasting from one to four days ^ 

The next advocate of a carbohydrate cure for diabetes mel 
Ulus Was Thomas RTlIis ® He recommended milk, ncc, starch> 
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and gunimy foods He also limited the patient to a diet of milk 
and barley water boiled with bread This treatment had its 
beginning in the seventeenth century The method was not 
readily accepted From that time until 1868 there is not much 
wntten concermng the carbohydrate cure It was then that the 
rice cure of Von During® was announced This diet contained 
groats, barley and oatmeal besides 80 to 120 Gm of nee In 
addition he prescribed 250 Gm of meat, moderate quantities of 
stewed fruit and a small allowance of stale bread and wine An 
analysis of this prescnption reveals the diet as one of low pro 
tein content as well as low in total calories 

Mossd^ in 1898 was the next to mtroduce another carbohy- 
drate cure This was in the form of liberal portions of potatoes 
He allowed as much as 1500 Gm a day The patient enjoyed 
this diet because of the feehng of satiety it produced Its 
reception was not enthusiastic 

At about this time Von Norden® observed that some dia- 
betics with vague gastro-intestinal disorders, to whom he gave 
oatmeal, showed definite improvement in their diabetes In 
these cases the excretion of glucose increased at first, but grad- 
ually with the continuation of the oatmeal diet the glycosuria 
fell and remained at a low level or disappeared Chmcally, the 
patient felt better, and not only did the oatmeal exert a hene- 
ficial effect on the glycosuna, but it also decreased the output 
of ketone bodies This chance observation was repeated, and 
after a careful study Von Norden announced his oatmeal cure 
in 1902 The underlymg mechamsm was not understood but 
the results were so stnkmg that its emplojmient was justifiable 
This diet or cure, like others before it, had a definite drawback 
It was monotonous No one doubted the value of such one- 
sided diets as temporary measures, but it was difficult to ap- 
preciate their usefulness as permanent regimes 

It occurred to Falta® that perhaps combining the vanous 
cereals with the potato diet might make the diet more palat- 
able and attractive He, therefore, enlarged on the individual 
cures In pnnaple, the multi-cereal diet vaned little from the 
single cereal one His diet contained bread, wheatmeal, oat- 
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meal, nee, potatoes and also vegetables The protejn was low, 
as animal protein in the form of meat, milk and eggs was ex- 
cluded The %anous carbohydrates were prescribed in the 
form of soups and fannaceous foods He also used cereals 
freely, with vegetables for vanety on certam days Falta 
observed that on this type of diet the mild diabetic did well 
The moderately severe diabetic, however, could not be desugar 
ized rapidly From the observation of patients on such a 
carbohydrate cure, Falta postulated that high carbohydrate 
rations, with exclusively vegetable protein restored the carbo- 
hydrate mechanism, enabhng it to utilize sugars more readily, 
thereby diminishing the production of ketone bodies This 
hypothesis is extremely interesting and is similar to the one 
upon which the present day high carbohydrate diet is based 
Falla's observation regarding the employment of such a diet 
in the moderate and severe diabetics has been confirmed in our 
dime and elsenhcre Today, the difficulty of treating the 
severe diabetic with liberal carbohydrate rations is solved 
with the aid of insulin 

The above clmical reports are sinking, but even though 
many remarkable results were presented, the use of carbo- 
hydrate cures failed to win universal acclaim There was 
considerable evidence against starch-contaimng foods in the 
treatment of diabetes Furthermore, not only were the glucose- 
contnimng foods considered deleterious, but also glucose- 
forming foods, the proteins were to be kept at a minimum 
From reasoning such as this the evolution of *1 diet low m 
protein and carbohydrate was logical To furnish the patient 
mth the required calones, fats were freely used Often 
enormous quantiUes of fat were prescribed This would con 
trol or diminish the output of sugar, but it would increase the 
production of ketone bodies, a fact which was not looked 
upon with favor It was observed, however, that the less food 
the dnbetic consumed, the greater the improvement of his 
diabetes This latter ob-^crvation led chmcians to change the 
diet of the dnbctic patient to a formula of low protein, high 
fat, and low carbohydrate, the total qumtitv being the smallest 
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compatible with the patient’s comfort Often the patient’s 
feelings were not considered at all He was given a diet which 
was mimmal m total calones and the patient had to adjust 
fnmself to the diet 

With all such jugghng of diets there was not a single diet 
acceptable to all The principle of the smallest possible total 
quantity or undemutrition, however, was considered desirable 
and with this factor as a common denominator it was beheved 
that any dietary combination might prove of value The one- 
sided high carbohydrate diet appealed to some, the low 
protein, high fat and low carbohydrate diets appealed to 
others, but all observers recorded the most stnking results 
when the total calories were kept at a minimum This clinical 
observabon was definitely estabhshed as sound by the work of 
Guelpa'^ and by the experimental and chmcal work of Allen ® 
The undemutrition method gained populanty as certain data 
revealed the marvels of these low calonc diets The urine 
became sugar-free The ketone bodies disappeared The 
pabent lost his thirst, and other clinical symptoms of diabetes 
vanished, yet the pabent appeared unhappy He wasted away 
His strength left him His feet became swollen and from his / 
point of view, the cure was more of a hardship than the disease 
Such an appalhng situabon womed the physician and stimu 
lated him to seek more satisfactory diets A diet that would 
keep the pabent’s unne sugar-free and yet mamtain him in 
a good state of nutntion was the ideal It was during this 
period that the discovery of insuhn by Banbng and Best® helped 
to solve the problem for tlie diabebc and the physician Not 
only did the use of this hormone enable the starved, emaaated 
and comatose diabebc pabent to get a new lease on hfe but it 
opened many roads for invesbgabon 

With insulin available Sansum,*® Geyehn,^^ and Forges and 
Adlersberg^® almost simultaneously, though geographically 
distantly separated, suggested a nearly normal type of diet 
for the diabebc pabent The patients were consequently 
given more food than they ever had before with suffiaent 
insuhn to insure its utilizabon and mamtain the unne free 
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from sugar The diet was so revolutionary that its compo- 
sition IS worth stating It contained protein 100 Gm , fat 125 
Gm, carbohydrate 250 Gm The insulm requirements were 
enormous — as much as 200 uhits daily This regime was most 
acceptable to the patients It proved expensive, however, and 
for some unknown cause it did not win over many physiaans 
even though it definitely established that a diabetic can hve on 
a diet of nearly normal composition, provided suffiaent insubn 
IS used with it The diet was considered particularly advan- 
tageous in the treatment of children, whose growth demands 
many calories At this pomt the pendulum began to swing 
again toward the liberal portions of carbohydrate m the diet 
of the diabetic, and dlmcal, as well as experimental, evidence 
was brought forth which tended to establish the soundness of 
this procedure 

Forges and Adlersberg* noted that the diabetes among 
peasants was not as severe as of those in the city They ex 
amined the diets of both groups and smee the former contained 
much more carbohydrate and less fat, they attnbuted the 
mildness of the diabetes to that factor It was also observed 
that diabetics whose carbohydrate rations were not too low, 
even though a ghcosuna existed, lived longest,^* that a marked 
reduction of the carbohydrate may induce coma, that limita 
tion of carbohydrate in the diet of the older diabetic, particu 
larly those presenting c\idcnccs of cardiovascular disease, may 
induce anginal attacks,” and, it was also established that 
normal individuals and animals show, for a short time a 
diminished tolcmncc to carbohydrate when living on a low 
carbohvdratc diet The experimental evndence on this point 
IS extcnsiv c, consequently only i portion will be gi\ cn 

Malmros*^ in a superb pTC<ient'ilion of experimental data 
dcfmiiclj supports this view He worked with normal human 
beings who^c tolerance to glucose he te<;led followang ordinar> 
muxed diets as well as after diets low m protein and carbohv 
dralc but high in fat These diets lasted from one to Iwcntj 
three dav^ In e\ cr\ case a decrease of the tolerance for carbo- 
hvdratc was noted irrespective of the duration of the preceding 
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diet Greenwald, Gross and Samet^“ were of the same mind 
Forges and Adlersberg^- also brought forth considerable evi- 
dence demonstrating clearly that high fat, low carbohydrate 
diets lower a normal person’s tolerance for glucose About five 
years ago V‘ had the opportumty of studying the carbohydrate 
tolerance of two men whose diet for one whole year consisted of 
meat only, essentially a high fat, low carbohydrate diet Their 
ability to metabolize carbohydrate as judged by the glucose 
tolerance test was definitely dimimshed After two weeks of 
a normal diet their tolerance to glucose returned to a level con- 
sidered normal 'While most of the expenmental evidence was 
confined to normal individuals, it was inevitable that some of 
the work should be apphed to diabetic patients The theoret- 
ical grounds for its use were logical and attractive It was de- 
duced from the experimental evidence that the normal carbo- 
hydrate mechanism requires adequate daily stimulation and if 
this stimulus IS withheld the insuhn-secreting function lags be- 
hind It IS obvious why the trend of diabetic therapy again 
began to swing from the low carbohydrate to the higher carbo- 
hydrate-low fat diet The latter not only affords ample carbo- 
hydrate, but it keeps the total calories low Rabinowitch'® has 
had much success with the high carbohydrate, low-calorie — 
low-fat diet and its use at our clinic is practically the same as 
proposed by Rabinowitch The principle of underfeeding is 
maintained and the carbohydrate fraction of the diet is liberal 
Most of our patients receive ISO to 200 Gm carbohydrate 
daily, and to some occasionally up to 300 Gm are allowed Pa- 
tients receiving the higher carbohydrate rations nearly always 
require msulin The quantity may often be no greater than 
20 to 25 units daily, but the fact remains that insuhn must be 
given Rarely, a patient needs only 10 to 15 units to be sugar- 
free but that IS the exceptional case, and given such a case, I 
feel that it is more practical to decrease the diet and ehminate 
insulin 

The question of undemutrition needs some qualifying I 
do not mean that every patient should receive so httle as to 
induce emaciation The patient should be given sufficient 
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calonc intake to keep him looking well, feeling well and satis 
fied, and yet maintain his weight a few pounds below the 
accepted standard for his particular type This of course 
implies that the very thm diabetic will be built up, and it 
further implies that the obese diabetic npull be given a diet 
which will induce loss of weight Each case must be indi 
vidually treated The aim in each instance is an optimum 
weight for that particular individual 

Having presented the evolution of the present-day diabetic 
diet which IS liberal in carbohydrate and low in fat, and the 
clinical as well as the experimental evidence for its acceptance, 
I shall now discuss the method in detail, and illustrate its 
operation 

Before prescribing anj diet certam definite standards must 
be adopted Some dimes teach the patient the use of scales, 
so that all the prescribed food may be weighed, some use 
household measures in the preparation of the diet, some use 
vanous size blocks as a basis for comparison The patient 
uses these until he mentally fixes the size of the portion al 
low'ed In addition all sorts of calculators and charts have 
been proposed to help the patient in the preparation of his 
diet All the methods proposed are of value We prefer the 
use of household measures in the preparation of the patients 
daily food intake This method is simple and requires no 
special equipment The patient is taught what to cat and henv 
mucky and since he has alwajs been accustomed to thinking 
of cups saucers, teaspoons and tablespoons in connection with 
food the use of such units as the basis for dietary computation 
docs not prove burdensome 

The nature of the disorder is explained and the necesMt> 
for cooperation stressed The patient is taught how to cx 
amine his unne and administer insulin to himself if necessary 
In addition to verbal instructions and an actual dcmonslra 
tion the following printed directions arc given 



838 


EDWAM) TOLSTOI 


DEPARTMENT OF MEDICINE 
Metabolism Department 
Test tor Sugar in the Urine 

1 Buy Benedict Solution 

2 Place 8 drops of unne (usmg a dropper) into a test tube 

3 Add a teaspoon of Benedict's Solution 

4 Place into a pot of boiling water for five minutes 

5 Let cool and note change 

6 Blue dear — no sugar 
Green doudy — bttle sugar 
Pea green — moderate 

Yellow, to red or brown — ^very much sugar 

DEPARTMENT OF MEDICINE 
Metabolism Department 
Insulin Instructions — Syringe and Care 

1 Buy an insulin syringe with 2 needles gauge 24 

2 Always keep wires m needles when not using 

3 Before using take synnge apart and boil with needle for five mimites 

4 Cool and put together 

5 Wash cap of msulm bottle with alcohol using a piece of cotton 

6 Push needle through and draw ordered dose 

7 Wash arm with alcohol 

8 Pmch skin and inject 

We also have a set of waxed food models to acquamt the 
patient with the actual size of the portion ordered The 
models are of considerable help but not indispensable We 
allow approximately % to 1 Gm of protein for each kilogram 
of expected weight for adults, and to 2 Gm for children 
We also aim at 2 S to 35 calones per kilogram The calonc need 
of the child is, of course, greater The carbohydrate fraction 
IS liberal and the fat is imnimal The figures for the total 
calones are not exact They are average and in most cases 
will satisfy the requirements In attempting to determine the 
patient’s expected weight it is not necessary to adhere care- 
fully to tabulations If the patient has been thin all his life 
or has been of average weight prior to the onset of his diabetes 
It IS desirable to use his prediabetic weight, or a figure shgbtly 
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smaller, as the basis for calculating his protein and total calonc 
needs Should T?e meet an individual v?ho has been very vyell 
nounshed before the onset of the disorder and even though 
there has been a loss of weight, he still appears somewhat 
obese, the calculations are made on a weight basis which we 
eipect the patient to attain If, therefore, the patient’s weight 
is 90 Kg and the average weight for his height is about 70 to 
75 Kg then all computations are made on the latter figures 
AVe ascertain the patient’s dietary habits and economic 
status so that the prescnbed foods are within his budget and 
are no different from what other members of the family eat. 
We avoid the prescnption of special trays and dishes These 
are not necessary It is wiser to begm with a shghtly lower 
calonc intake than calculated and as the diabetes shows 
clinical and laboratory improvement the diet is gradually m 
creased, meeting the patient’s calonc needs and keeping his 
%\ eight at a certam optimum level Actually we keep a bit 
below as most patients are inclined to eat more than pre 
senbed In the hospital and outpatient department the diet 
IS ordered m terms of protein, fat, and carbohydrate, and the 
dietitian translates the prescnption mto terms of meals 
The patient is also given some instruction m the preparation 
ol diets This system is most satisfactory when the luxury 
of a dietetic service is av ailable If one cannot have this help 
then the physician must instruct the patient how to select 
his meals He must tell him what kinds of food to cat and 
the quantity of each This can be done bj following the di 
rections given below 

In prescnbing for the ambulatorv patient considerable 
latitudi !<; used He is gi\en a wide choice and the carbo- 
h>drale content of the food is expressed in groups of 5, 10, 
15 20 Gm per portion allowed To give the patient n more 
concrete idea such portions are compared to lumps of sugar, 
so that a gi\cn sen mg of food maj be equivalent to 1, 2, 3, 
4, lumps of sugar, 1 lump of sugar being cquivailent to 5 Gm 
of carbohvdralc The subjoined table inu'Jtrates the point in 
question nnd the photognpKs help to give one n clearer idea 
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of the magnitude of the portion The values in the tables are 
average and not absolute 


TABLE 1* 


Group A — Each scmng represents about 5 Gm of carbohydrate or 1 lump of 
sugar 


'\sparagus 

6 stalks 

Beet greens 

i cup 

Cabbage 

15 cup 

Cauliflower 

i cup 

Celery 

4 stalks 

Cucumber 

8 shces 

Egg plant 

2 shccs 

Lettuce 

i head 

Pepper 

1 

Radishes 

12 

Sauerkraut 

J cup 

Spinach 

icup 

String beans 

i cup 

Tomato 

1 (fresh) 

Mushrooms 

i cup 

Tomato 

} cup (stewed) 

Rhubarb 

1 cup 

Cantaloupe 

§ medium 

Group B — Each serving represents about 10 Gm 

of carbohydrate or 2 lumps of 

sugar 




Beets 

i cup 

Blackbe tries 

}cup 

Carrots 

i cup 

Cranberries 

f cup 

Pumpkin 

i cup 

Goosebemes 

Icup 

Squash 

} cup 

Grapefruit 

1 

Peas (fresh) 

} cup 

Orange 

1 

Peas (canned) 

! cup 

Straw bemes 

icup 



Peach 

1 small 


Group C — Each serving represents about IS Gm of carbohydrate or 3 lumps of 


sugar 


-Vpplc 

Vpneots 

Blueberries 

Cherries 

1 small 

1 small 
} cup 
i cup 

Pineapple 

Plums 

Raspbemes 

2 shces 

3 medium 
i cup 

Puffed wheat 

J cup 

Bread (white or dark) 

1 slice 

Com flakes 

i cup 

Uneedas 

3 

Puffed nee 

5 cup 

Saltmes 

5 

Shredded wheat 

X 

J 

Graham 


Wheaties 

i cup 


— 


♦ Miss Flora Pieper of the Nutrition Staff was good enough to Prepare ^ 
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G»oup D — Each serving represents about 20 Gm. of cnrbohj'drate or 4 lumps of 
sugar 


Beam, lima 

J cup 

1 

1 Apricots dried 

0 halve* 

Beam, baVtd 

i cop 

Banana 

1 medium 

Com canned 

t cup 

Prunes dried 

2 medium 

Com frcih 

1 medium ear 



Potato 

1 small 




Oatmeal i cup 

Cream of i cup cooted 

Wheatena } cup 


The values for meats, cheese and fish are not given These 
are presenbed as “a\erage servings,” and roughly contain 20 
Gm of protein and 15 of fat It is also advantageous to 
know the food values of certain other common foods, such as 
eggs, which average about 6 Gra of protein and 6 Gm of 
fat, milk which contains about 6 Gm of protem, 8 Gm of 
fat and 10 Gm of carbohydrate per glass, and that a level 
teaspoon of butter 13 equal to about 5 Gm and a level table 
spoon to about 15 Gm of fat We prescribe the use of milk 
whcre\cr the diet permits and v,c recommend a dail\ ration 
of 3 to 4 glas^ for a child and about 1 to 2 glasses for the 
adult 

It IS obvious that such crude presenptions may give rise 
to considerable variation but usually not significant enough 
to militate against their use With such directions the pa 
ticnt can select his diet without confusion, and, furthermore, 
his meals need not be prepared at home He can obtain the 
foods allowed anywhere, no matter where he Is, as household 
measures arc nearly always available 

The following case illustrates how the diabetic patient pre 
pares his owai diet bv following the directions gi\en above 
The phjsician need help onl> by prescribing the approximate 
amount of protein, fat, and carbohydrate I shall give the 
history \cr> briefly as it is the main purpose to deal with the 
treatment The patient, a female diabetic twenty two years 
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old, typist by occupation, was referred to the outpatient de* 
partment from the hospital Her weight was 102 pounds 



Fig 89 — Each Bcr\i:ig conttlni about 15 Gra of carbohydrate 



Fig 90-*Tbc above portkna of banaxia poUto crreal contain about 20 Cm 
of carbohydrate 

The highest blood sugar, while in the hospital, was 357 mg 
per 100 cc and on admission there was a 4 plus sugar reac 
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tion and a 2 plus acetone in the urine Her breath had an 
acetone odor The symptoms of diabetes were of three to 
four weeks’ duration and hospitalization was advised, because 
of the marked glycosuria and ketosis After a sixteen-day 
stay in the hospital she was discharged Her diet at the bme 
of discharge was protein 60, fat 90, carbohydrate 150-200, 
wth an insulin allowance of 25 units before breakfast, 10 
umts before lunch, and 10 units before dinner (25-10-10) 
On this plan she did not excrete any sugar and her fasting 
blood sugar and cholesterol values were 136 and 234 mg per 
100 cc respectively, and she showed a gam in weight of 4 
pounds 







Fig 91 — ^These represent the average servings of meats and cheese. 


The patient’s prediabetic weight was 118 pounds and she 
was of average height Her parents were not overweight 
She was active and wished to resume work Her home was 
about 20 miles away from her place of business, necessitabng 
daily travel Since the patient’s weight for two to three years 
before the onset of her diabetes was 118-120 pounds and smce 
she always felt well at that weight level, the calculation of 
the diet is based on this figure and not on her weight at the 
Ume of admission to, or discharge from the hospital On a 
weight basis of about 60 Kg we atnve at our two basic 
figures Protem 60 Gm , and total calones 1800 to 1900 (al- 
lowing 1 Gm of protem and 30 to 35 calories per kilogram) 
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The above calonc intake is our aim, but for practical purposes 
we start mth a lower value, and smce we wish the fat con 
tent of the diet to be low and the carbohydrate hljeral, the 
following approximate formula was suggested Protein 60 
Gm , fat 50 Gm , carbohydrate 250 Gm and an msulih dosage 
of 20-0-15 This diet permits about 1600-1700 calones It 
was desirable to eliminate the noon dose of insulin if possible 
as a matter of convenience to the patient One must fully 
appreciate that all dietary regulation and insuhn dosage at 
the beginning is experimental If the patient happens to be 
free from sugar, feels well and holds her weight on a given 
diet everyone is satisfied If, however, the symptoms of the 
diabetes persist on a given diet and insulin dosage, then the 
carboh>drate fraction is reduced or the insuhn dosage in 
creased until a sugar free urine is obtained and the patient 
feels well The blood sugar and cholesterol are next studied 
The patient presented remained sugar free on the trial diet 
and insulin dosage prescribed so that by gradually increasing 
the diet the proportions of protein 60 Gm fat 50 Gm and 
carbohydrate 300 Gm were reached The units of msulm 
were decreased to 15-0-10 The patient is gaming weight 
Her fasting blood sugar after two weeks of the above diet 
was 103 mg per 100 cc She examines her unne specimens 
and records the results She admmistcrs her own insulin and 
has had no unfavorable reactions which she has been taught to 
treat in the event they occur 

The patient leads t perfect!) normil existence in cverj 
respect She takes great interest in the preparation of her 
diet and this 13 the waj she does it She is permitted about 
60 Gm of protein, SO of fat, and 300 of carbohjdmte Since 
she plans for three meals dv\ ides the carboh> dmlc allow 
ante into three portions of 100 Gm each Now for breakfast 
she will choo^ n portion or two of fruit, in the units advised 
She nnv then dcadc to have some cereal, also bread and milk 
The carboh) dntc \ alues of these foods arc clcarl> ‘;how n in the 
tabic on pp 840 541, <0 that no difiicuUj i*; experienced in 
reaching the total ration allowed at one time The values of 
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BUCAKTASr 


1 


Fig 92 — The above meal consists of banana, orange juice, milk, two slices of 
bread, cereal and 2 tablespoonfuls of cream 




Fig 93 — The above meal consists of baked potato, egg, milk, carrots, two slices 
of bread, lettuce and an apple 


milk are given so that she can include it in the dietary calcula- 
tion To the carbohydrates thus chosen, meats, fish, eggs, cheese 
and butter are then added in the units advised until the prescrip- 
tion in respect to the protem, fat, and carbohydrate is filled 
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The following photographs show the patient’s actual 
choices, and, an analysis of these foods, using the values in 
the text, will produce figures which approximate the prescrip- 
tion 

No matter how simple the preparation of a diet is, one 
must not expect too much from the patient The physiaan 
who treats diabetes must familiarize himself with food values 
of many standard objects of diet In cases where the patient 
finds difficulty in the preparation of his diet, the physiaan 




must determine what the dietary needs are and translate them 
into directions which the patient can easily follow 

The majority of cases can be controlled without much 
trouble, but on the other hand, not all of our patients do as 
well as the one presented In the occasional case much cx- 
penmcntation is necessary to maintain the patient in a good 
stale of health, keep him satisfied and jet base laboratorj 
cridcncc of improvement Thc<e cases are real problems and 
arc a source of much concern as almost every measure affords 
little help Their status is cither Insulin shock or a continued 



848 


EDWARD TOLSTOI 


glycosuria Such patients are followed at more frequent in- 
tervals, and the diet and insulin often altered, hoping to strike 
a balance Fortunately, cases of this type are infrequent 
It is to be emphasized, however, that their management at 
the outset in no way differs from the method presented 

SUMMARY 

From a review of the literature, ample clinical and ex- 
perimental evidence has been presented to show that the use 
of hberal carbohydrate rations m the treatment of diabetes 
mellitus, IS a sound procedure It was emphasized, however, 
that the most satisfactory results were obtamed when, simul- 
taneously with the hberal carbohydrate portions, the fat con- 
tent, and the total calories were kept relatively low, a plan 
approaching the pnnciple of undernutrition This method of 
therapy has proved satisfactory, in our experience Good results 
from the use of the rdgime have been reported from other clinics 
also The preparation of a high carbohydrate-low diet diet 
was presented in detail with directions simplified so that the 
patient, with only shght help from his physician, can prepare 
his meals with a fairly good approximation to the respective 
amounts of protein, fat, and carbohydrate prescnbed 
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THE TREATMENT OF INTESTINAL AMEBIASIS 

Discussion of the treatment of intestinal amebiasis must 
distinguish sharply between clinical cure, or the rehef of symp- 
toms, and protozoologic cure or complete eradication of the 
parasites The one is relatively easy to accomplish, the other 
often extremely difficult An adequate therapeutic r^mc 
must have the achievement of both goals as its objecli\ c. The 
patient must be protected against recurrence of symptoms and 
the development of complications, and he must be prevented 
from becoming a potential source of infection to others Per 
son to person mfectlon may occur within the family group 
despite conditions of hjgiene and sanitation that are usually 
considered satisfactory ^ Complete elimination of the para 
sites constitutes tlie essential problem This requires faniil 
iant> with the diverse sjTnptomatology of amebiasis It 
necessitates spccnlizcd training and knowledge of the biological 
characteristics of the Endamoeba histolj^ica It requires fa 
milmnt> with the pathology in the intestine And it demands 
knowledge of the site and mode of action of the manj drugs 
which have been recommended for lherap> Failure to ap 
preciatc these e<^sentials and inadequate study of the pathologic 
problem presented b> the individual case are undoubtcdlv 
re<:ponsible for manv of the therapeutic failures 

Few important diseases arc so beclouded bv misinforma 
lion and misapprehension Standard nomenclature has des 
ignated one of the less common clinical phenomena, dj'senterv, 
as the generic term for this infection The characteristic 
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acute dysentery of the texts is seen much less often than the 
milder forms of the disease which are unaccompanied by 
pathognomonic symptoms or physical signs Until recently it 
has been considered a purely tropical and subtropical con- 
dition Amebiasis is now known to be widely distributed and 
to affect from 5 to 10 per cent of the population of the United 
States Its distribution is not restricted by chmate but by 
the efficiency of sanitation Unlike other infectious diseases, 
the more acute the symptoms the less is the risk of transmis 
Sion The chronic cyst passer is responsible for dissemina 
tion of the infection 

SYMPTOMATOLOGY 

The symptomatology of intestinal amebiasis is extremely 
vanable and may closely simulate that of many other intra- 
abdominal conditions The reaction of a particular patient 
may be trivial and the diagnosis totally unsuspected until 
careful stool examinations reveal the nature of the condition 
There are many mdmduals who appear to harbor the infec- 
tion for long periods of time with little or no clinical evidence 
of disease This has led some observers to believe that the 
Endamoeba histolytica may reside m the mtestmal tract as a 
harmless commensal They question the necessity for pro- 
tozoologic cure This view is not generally accepted, however 
Acute dysentery, amebic hepatitis, or abscess of the liver may 
occur at any time when the host-parasite equilibnum is dis- 
turbed The amebae always destroy the tissues of the host 
even though this may not be chmcaUy evident * 

PATHOLOGY 

The pathology of asymptomatic intestinal amebiasis and 
of acute amebic dysentery differ only in degree and extent 
Ulceration is the characteristic process The lesions are re- 
stricted to the colon except m rare instances when the ileo- 
cecal valve and adjacent ileum may be involved by extension 
of an acute process in the cecum The lesions may occur 
tliroughout the colon, or they may be limited to certain areas 
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The commonest sites m the order of frequency are the cecum, 
ascending colon, rectum, sigmoid, and appendix. WTien the 
ulceration is localized the cecum and ascending colon are much 
more frequently affected than the rectum or sigmoid® This 
fact IS fundamentally important since cases with localized 
ulceration do not have dysentery, and may not have diarrhea 
Superficial destruction of the mucosa without appreciable 
invasion of the deeper tissues constitutes the imtial lesion^ 
This may be limited to small areas or it may occur over a 
considerable extent of the mucous membrane On gross in 
spection these changes may be barely discernible Congestion 
and thrombosis of minute \ascular radicles occurs beneath 
these areas The process is usually progressive and ultimately 
the amebac penetrate into the submucosa and lead to ulcera 
tion 

At other times the initial effect appears to be exerted in 
the depths of the intestinal glands The amebae pass through 
the niusculans mucosae into the submucosa Round cell in 
filtration, congestion and vascular thrombosis result The 
affected tissue breaks dovm producing a mmutc abscess cavity 
This extends peripherally and ultimately ruptures into the 
lumen of the colon produang the typical flask ulcer It pre 
sents a small opening, a narrow neck, and a cavity extending 
laterally beneath the ov erhanging intact mucosa The amebac 
in the abscess wall progressively invade adjacent tissue Sec 
ondary necrosis and sloughing of the overlying mucous mem 
bnne occurs produang large areas of ulceration Although 
the muscular layers of the intestinal w^all offer a relatively 
effective barncr, the infection may penetrate to the '^erous coat 
and lead to perforation 

In the course of such mvaislon of the li«;5ues the amebac 
may gam access to radicles of the portal system and be car 
ned to the liver to produce hepatitis or ab'^ce^s 

TREATMENT 

Rational Ihcrapv must be based upon an appreciation of 
the^i fundamentals of the pathology The essence of the 
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problem lies m the necessity for simultaneous exposure of all 
amebae to lethal concentrations of an actively amebicidal 
drug Since the parasites are to be found in the lumen of the 
intestine, on the surface of the mucosa, and withm the tissues, 
the ideal antiamebic drug must fulfill two requirements It 
must remain m solution throughout the colon in sufficient 
concentration to be effective against the organisms in the lumen 
and on the surface of the mucosa It must also be absorbed 
and distributed by the body fluids in a concentration adequate 
to destroy the amebae lying within the tissues The many 
preparations which have been put forward and the equally 
numerous therapeutic failures indicate that no such ideal agent 
IS available as yet An effective plan of treatment, therefore, 
necessitates selection of different drugs to meet varying con 
ditions, and the combination of various preparations to meet 
the individual requirements of the particular case There is 
no universally applicable plan of therapy 

The drugs of recognized value in the treatment of intes- 
tinal amebiasis faU mto four groups The alkaloid of ipecac, 
emetine, organic arsenicals, oxyqumohne denvatives, and 
compounds of bismuth All of these have their uses Many 
of them have very real and not generally appreciated dangers 
Certain ones are defimtely contraindicated in particular cases 
Emetine — Emetme is probably the most widely known 
of these drugs It has acquired an undeserved reputation as 
an efficient therapeutic agent It has escaped a well-mented 
repute for severe and dangerous toxic effects Although there 
IS no drug which will so rapidly control acute dysenteiy, 
Craig® has reported that 85 per cent of his cases treated by 
emetine alone showed persistent infection Its action appears 
to be principally upon the organisms within the tissues 
Dobell® found that the dosage required to nd naturally in- 
fected monkeys of their amebae was followed by toxic symp 
toms in 80 per cent of the animals treated 

The drug is excreted in part by the intestine and in part 
by the kidneys Excretion is slow, contmuing for days or 
even weeks Emetine exerts its major toxic effect upon cardiac 



THE TREATMENT OT INTESTINAL AMEBIASIS 855 


muscle Laboratory anunals given from 10 to 25 mg per kilo- 
gram of body weight show myocardial degeneration and ne- 
crosis follow^ by scarring^ Climcally this is expressed by 
cardiac failure presaged by a rising pulse rate, falling blood 
pressure, and widemng of the cardiac diameters In certain 
instances a penpheral neuntis resembhng that of benben re 
suits from emetine poisomng 

The hydrochloride is the preparation commonly used It 
should be given deeply intramuscularly and not subcuta- 
neously Intravenous injection may be attended by nausea 
and vomiting Most authorities believe that harmful effects 
may follow upon smaller dosage when the drug is administered 
by this route and that its therapeutic effects are not aug 
menled Individual doses should never exceed 1 mg per kilo- 
gram of body weight These are given daily for seven to ten 
days but the total amount of emetine administered must not 
exceed 10 mg per kilogram of body weight The majority 
of the cases of emetine poisoning result from too large mdl 
vidual doses, too prolonged administration, or too brief an 
interval between courses of treatment The slow excretion 
of the drug renders it partlcuhrly hable to produce cumula 
live or delayed toxic effects Because of this factor a second 
course of emetine should not be given until after the lapse of 
at least six to eight weeks 

Two compounds of emetine have been considcrabl> used 
Thej ha\c few adiantages and some definite disadvantages 
Emetine bismuthous iodide is administered h> mouth It fre- 
quentlj causes sc\erc nausea and vomiting It is not a specific 
cure and its therapeutic efficiency is such as seldom to jus 
tifv the trials and discomforts attendant upon its use The 
pcnodidc of emetine Is better tolerated but seems to be a less 
eflicicnt amcbiadc than the bismuthous iodide Both of these 
preparations maj lead to emetine poisoning 

Arsenicala — Vanous organic arsemcals have been used in 
the treatment of amebiasis Like emetine, however, thc> arc 
not complctclj efficient, and they arc not free from harmful 
effects upon certain patients 
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Stovarsol (acetarsone) has gradually fallen into disrepute 
It contains 27 2 per cent of arsenic which is slowly and ir- 
regularly excreted It has been a frequent cause of arsenic 
poisoning Approximately one of every six patients taking 
the drug in the dosage usually advised shows evidence of in- 
tolerance to it This may occur suddenly and without warn 
*ng, producing fever, dermatitis, hver damage, and visual and 
acoustic disturbances The therapeutic value does not balance 
the hazard of intoxication and in consequence it has no jus- 
tifiable place in the treatment of amebiasis The same may 
be said of treparsol 

Recently another organic arsenical, carbarsone, has been 
produced Although it contains 28 85 per cent of arsenic it 
IS said to be defimtely less toxic than stovarsol and more ac- 
tively amebicidal in tolerated doses ® It is absorbed from 
the gastro-intestinal tract and excreted in the unne Ander- 
son and Reed^ report that 90 per cent of their cases have 
responded satisfactorily to the oral administration of this drug 
For the average adult they recommend 0 25 Gm twice daily 
for ten days It may be given rectally, as well, in the form 
of a 2 per cent retention enema 

Oxyquinoline — Oxyqumohne derivatives have been 
widely used They are marketed under a variety of trade 
names and include yatren, quinoxyl, anayodin, and chimofon 
N N R They contain approximately 28 per cent of lodme 
which IS excreted in the unne These preparations have httle 
if any toxicity They are somewhat irntatmg to the intestinal 
tract in some individuals increasing or produang diarrhea 
This can usually be controlled, however, without difficulty and 
seldom necessitates withdrawal of the drug 

These preparations are supphed as entenc coated pills each 
of 0 25 Gm The dosage is from two to four pills three times 
daily before meals for eight to ten days They may also be 
used in 1 per cent to 2 5 per cent solution for retention en- 
emata The solution, however, should be freshly prepared 
and not heated since this leads to decomposition of the drug 

O’Connor and Hulse® using anayodin reported only 2 ther- 
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apeutjc failures among 51 cases of amebiasis who were fol 
lowed for penods of six months to two years The drug 
appiears to exert a direct action only on the parasites in the 
intestinal tract and is ineffective for liver abscess The water 
also has found this preparation of value'® although relapses 
have occurred somewhat more frequently In cases of acute 
dysentery recognisable trophozoites of Endamoeba histolytica 
\verc not demonstrable after the second day of oral treatment 

A somewhat similar compound, lodochloroxyquinohne (X^o 
form R.) has received favorable comment " It con 
tains about 40 per cent of iodine and about 12 per cent of 
chlonne It is said to be less toxic and more effective in 
smaller dosage in monkey amebiasis than the other oxyquino 
line preparations Amraals killed by a large smgle dose, 
however, show some degree of h\er necrosis The drug is 
absorbed from the gastrchintcstinal tract to some extent, and 
excreted in the unne It is supphed m capsules contaimng 
0 25 Gm each and is usually given m two courses of 0 75 Gm 
daily for ten days with a wcek^s rest between This com 
pound IS irntating to the rectal mucosa and should not be 
used for retention enemata 

Bismuth — James and Decks''* obtained good results from 
massiNc and long-continued dosage of bismuth submtrale 
Nitrate poisoning may follow upon overdosage This hazard 
and the relatively low amebiadal activity of bismuth com 
pounds have not entitled it to an important place among the 
anliamebic drugs The less toxic subcarbonate, however, ib 
useful in the symptomatic control of dnrrhca in acute dysen 
tcry 

DISCUSSION 

It Is apparent that the therapeutic plan for the individual 
case must be based upon evaluation of the intestinal pathology , 
upon the site of action and the side effects of the \anous 
drugs, and upon assoaated disease stales The latter not in 
frequently constitute positive contraindications to the use of 
certain of these preparaUons In the presence of cardiac 
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disease emetine must be used with extreme caution if at all, 
and then only under the closest observation The various 
preparations of arsenic are hazardous to a patient with liver 
or renal damage The plan for the uncompheated case must 
be based upon the character and seventy of the symptoms 
and the probable seventy and extent of the ulceration 

A patient with acute dysentery should be confined to bed 
during the penod of treatment and thereafter until such time 
as proctoscopic examination and the character of the stool 
mdicate that the lesions have largely or entirely healed The 
certain presence of amebae within the tissues of the colon 
where they are relatively inaccessible to drugs active m the 
intestinal contents, requires the use of emetme when not 
definitely contraindicated It should be used with stnet at- 
tention to the theoretical toxic threshold Although this drug 
alone will not infrequently check an acute dysentery abruptly, 
the relief of symptoms must not be accepted as evidence of 
cure The organisms m the more superficial lesions must be 
attacked at the same bme by the exhibition of carbarsone or 
one of the oxyquinoline preparations given by mouth and by 
retention enemata For the more acute cases opium may be 
required to control pain, cramps, and tenesmus Bismuth 
subcarbonate is useful in certain instances to alleviate a se- 
vere diarrhea in the early stages of treatment Throughout 
the penod of active ulceration and heahng the diet should be 
soft and free from irritating and undigestible residue 

The milder cases of dysentery and of amebic diarrhea are 
best treated in similar fashion although if there is little or no 
evidence of extensive ulceration on abdominal examination and 
by proctoscopy stnet confinement to bed may be unnecessary 
It IS unwise, however, to use emetine in full therapeutic 
dosage for ambulatory patients Followmg the use of this 
drug the patient should be cautioned against strenuous physi- 
cal exertion for a period of several weeks 

The chronic C3^t passer who is relatively asymptomatic 
presents a different problem Although ulceration of the colon 
IS unquestionably present, these individuals frequently respond 
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to less exacting treatment One or two courses of oral therapv 
by one of the oxyqumoUne preparations or by carbarsone 
may be sufTiaent to eliminate the infection This does not 
necessitate curtailment of the patient’s activities However, 
if cysts continue to be present m the stools after repeated 
courses of these drugs it is the wnter’s practice to resort to 
the intensive treatment used for acute dysentery This sel 
dom fails to eradicate the mfection 

The accomplishment of protozoologic cure constitutes an 
essential part of the proper management of the individual 
case It is difficult to achieve because the average practitioner 
13 unfamiliar with the detailed biology of the Endamoeba his 
tolylica and lacks the specialized training m protozoology 
necessary for complete study of the patient, Many infec 
tions pass unrecognized on this account James^® has said 
^T^carly twenty years of work on this subject has com meed 
me, and, I may add, others better qualified than myself, that 
the correct diagnosis in fresh material of intestinal amebiasis 
not associated with dysentery, and the proper identification 
of the four species of amebae commonly found m the stools, 
IS a task requiring long and speaal training, and is not to be 
entrusted, as it so often is, to the ordinarj worker in the 
laboratory or the incxpcncnccd technician ’’ Following treat 
ment, the patient must be kept under ob'jcrv'ation for cigh 
teen to twentv four months During this penod careful stool 
examination must be made on three or four consecutive davs 
every two or three months since the encysted forms may be 
present in the stool only irregularlv The patient may be 
assured of complete cure onl> after such a follow up period 
dunng which there has been no indication of persistent in 
f^lion 
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Erysipelas Service, Betxe\to Hospital 


THE ANTITOXIN TREATMENT OF ERYSIPELAS, WITH 

OBSERVATIONS ON 4<i98 PATIENTS SO TREATED 

Until Birkhaug, in 1926, obtained a speafic to'an from 
the hemolytic streptococcus of erysipelas and showed that in 
turn it could be neutrahred by an antitoxin, the treatment of 
erysipelas had been on an unsaentific basis Attention was 
focused on the rash, and local remedies were legion It was 
established that none of the ointments, lotions imtants or 
dyes had the least effect in controlling the disease. The fact 
that erysipelas is a constitutional disease, that it is caused 
b> a speafic micro-organism and that the rash is a local mam 
festation seemed to be lost sight of even after the science of 
bacteriology had been founded 

In May, 1927, we began to emploj an unconcentrated 
antitoxin furnished to us gratuitously b> the Ledcrle Labora 
tones of New York With the use of this antitoxin wc ob 
tained results that could not fail to impress us Patients with 
a rapidly spreading rash and a temperature of 104° to 105° F 
would show fading of the rash and decline of temperature 
to normal in from one to three days The following year a 
concentrated antitoxin was used and this has been continued 
to date 

In September, 1927, a preliminary report on 131 patients 
•=o treated was criticized on the basis that the «;e\enl> of 
erysipelas \aincs from a car to >ear and the opinion was cx- 
prt^<ed that possiblj the year on which wc were reporting 
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was a mild one A year later further observations were re- 
ported and again in 1932, after five full years with this method 
of treatment, we found that the clinical observations and the 
figures for mortality and duration had been reduced in the 
same manner as shown in the prehminary report At the 
present time we are bringing our period of observation up to 
May, 1934, a total of seven years 

We strongly recommend using the antitovm intramuscu- 
larly and not intravenously, since our results ivith the intra- 
muscular route have been satisfactory, and we have experienced 
several severe reactions from using it intravenously We 
administer 10 cc of the concentrated antitoxin intramuscu- 
larly as soon as the patient is admitted to the hospital and 
we repeat this dose every eighteen to twenty-four hours, de- 
pending on the severity of the disease, until the desired effect 
IS obtained If, after six injections, there is no improvement, 
we discontinue the use of the antitoxin Our critena for 
judging tlie effect of the medication are fall in temperature 
and fading of the rash which also ceases to spread We use 
the same dosage and frequency in children as in adults Dur- 
ing the past year 75 patients were treated with 20 cc doses 
of the concentrated serum, hoping to improve results We 
found, however, that the results remained the same as in the 
group receiving 10 cc 

With this method there are two points that should be 
borne in mind First, the antitoxin should be administered 
as soon as the diagnosis is made and it should be repeated at 
eighteen to twenty-four hour mtervals for a maximum of six 
doses, unless the disease has been arrested in the meantime 
In every condition in which an antitoxin or serum is of value, 
the earlier treatment is started the better are the results 
We have seen a number of failures in which it was felt that 
procrastmation in using the antitoxin was the cause These 
patients are so saturated with erysipelas toxin that no matter 
how much serum is given, it is impossible to overcome the 
toxemia In cases, m which the diagnosis is indefinite, lymg 
between so-called "celluhtis” and erysipelas, we are in favor 
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of adnumstenng antitoxin If the case proves to be the former, 
no harm is done, but if it should prove to be the latter, much 
IS gained by the institution of early treatment 

Second, as mentioned above, we advise the mtramuscular 
route, since we have noted severe reactions from intravenous 
admmistration 

There are numerous factors, which m our opimon, are re- 
sponsible for the fact that a certain number of all patients 
with erysipelas do not respond to the antitoxin method of 
treatment, for example, delay in administration of the anti 
toxin at the onset and failure to repeat adequate doses at 
appropnale mtervals are reasons for not obtaimng good re 
suits It IS surprising to note that patients are not mfre- 
qucntly allowed to go for two or three days before the use of 
antitoxin is initiated and m whom, even when treatment is 
started, injections are not repeated frequently enough Other 
factors that effect the result are the age and general condition 
of the patient In infants and children and in the aged, ery- 
sipelas IS a serious disease and the mortahty is high Alco- 
holics and the otherwise drug debauched and the debilitated 
arc, needless to say, individuals with lowered resistance and 
in them the disease 15 of more serious moment than in the 
vigorous and the temperate 

An important factor in the group of resistant patients is 
that the streptococcus of erysipelas is a micro-organism of 
different strains In preparing the antitoxin an attempt is 
made to incorporate as many representative strains as pos 
sible If, however, in a patient in whom the offending strep- 
tococcus happens to be of a strain not contained in the scrum, 
It IS cvndcnt that the result m that particuhr patient is not 
apt to be satisfactory 

It has been our custom to divide erysipelas into two types, 
nnmcl>, the facial and the body The facial t>pe is 

usunllj hmited to the face, neck and head, is the less severe 
of the two and responds more readily to treatment The bod> 
l^-pc is more «^verc and less responsive to treatment We 
feel that abrasions on the skin or operation wounds arc not 
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essential to the development of the disease In by far the 
greater number of patients, there is no detectable break in the 
skin and the rash occurs in apparently normal areas 

From five to ten days following the use of the serum, 
serum sickness may occur This is characterized by nse in 
temperature, local or generalized urticaria, often with intense 
itching, rapid pulse and sometimes arthralgia Serum sickness 
IS not a serious condition and is apt to subside in about forty- 
eight hours If the attack is severe, rehef may be obtained 
by the use of 5 to 10 minmis of adrenahn solution 1~1000, 
given subcutaneously and repeated at frequent intervals 

We have found that there are approximately five out of 
every hundred patients in whom erysipelas antitoxin is of no 
value These patients must be classed m a group whose in 
fection IS caused by a strain of the micro-organism not used 
m the preparation of the serum, and, futhermore, it is to be 
emphasized that the use of erysipelas antitoxin does not pro- 
tect against further attacks 

Among the complications of this disease, the most impor- 
tant is the formation of abscesses, usually under that area of 
the skin over which the rash has passed These subcutaneous 
collections of pus should be treated by surgical incision and 
adequate drainage They are apt to occur in the second and 
third week following the onset of the attack and are assoaated 
with rise in temperature and usually with redness and fluc- 
tuation We have found that this condition occurred with 
greater frequency and the abscesses were of greater extent in 
the years before the use of antitoxin 

In analyzing our results from May, 1927, to May, 1934, 
there was a total of 4698 patients treated in the erysipelas 
wards at Bellevue Hospital Of this number there were 2605 
men, 1575 women, and SIS children In 1928 a study was 
made of tlie duration of the disease in each patient treated 
with antitoxm as compared with a similar group treated the 
previous year with local remedies It was found that the 
average duration of the disease had been reduced by 60 per 
cent in the group treated with serum This reduction was 
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based upon the total number of days of hospitalization From 
1904 to 1926 there were 15,277 erysipelas paUenls treated at 
Bellevue Hospital without antitoxin There were 1543 deaths, 
a mortality of 10 1 per cent From May, 1927, to May, 1934, 
4698 patients were treated with antitoxin There were 340 
deaths, an average mortahty of 7 2 per cent, or a total reduc 
Uon of approximately 30 per cent in the number of deaths 


CoUPAttATIVE MoHAUTY STATIFnCS, AU. ACES 
Wrm Antitoxin and Without Antitoxin 



Number of 
patknU, 

Deaths. 

'Mortality rate 
per cent. 

With antitoxin 




Ma> 1927 to Ma> 1934 

4 69S 

340 

7 2 

Without antitoxin i 




1904 to 1927 ■ 

15^77 

1S43 

10 1 


ColIPA»ATl\X MoXTALm STATISTICS OT INFANTS (ButTH TO TWO \ EAXS) AND 
Adult* ftirn Antitoxin (May 1932 to JIa\ 1934) and W rrcoirr Anti 
TOXIN f\LAY 1925 TO ilAY 1927) 


Infants 



Number of | 
patients. 

i 

Deaths. 

Mortality rate 
per cent- 

With antitoxin 

lOO 

14 

14 

Without antitoxin 

60 

30 

47 5 


A (hilts 


With antitoxin 

1 

ns9 

S3 

69 

Without antitoxin 


601 

1 '' 

9 2 


Wc ha\c studied the results of a ^aralc senes of infants 
and adults over two periods of two >cnrs each, one from Ma> 
1 1925, to Maj 1, 1927, when antitoxin was not u'ed and the 
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treatment consisted of local remedies only, and the second 
from May 1, 1932, to May 1, 1934, when antitoxin was used 
as a routine measure We have incorporated these findings 
in the accompanymg table where it is to be noted that the 
mortality rate m 100 mfants was reduced from 47 S per cent 
to 14 per cent In the adult group there were 1189 patients 
treated with antitoxm with a mortahty of 6 9 per cent, and 
in 891 patients treated without antitoxin the mortahty was 
9 2 per cent Particularly to be observed is the improved re- 
sults m infants Any method of treatment which so lowers 
the mortality rate in a group in which the number of deaths 
was previously excessive, should be considered of value 
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CLINIC OF DR IR\TNE H PAGE 

Hospital of the Rockefeller Institute for Medical 
Research 


THE MANAGEMENT OF ACUTE, CHRONIC, AND TER- 
MINAL BRIGHPS DISEASE 

Specific therapy is lacking, the management of Bright’s 
disease therefore is a problem of supporting the natural re 
sistancc and recuperative powers of the patient 

Tlie chief object in the treatment of acute nephntis is to 
prevent the disease from becoming chronic \\Ticn the chronic 
condition has become established there is little hope of pre 
venting its eventual progress The object of therapy then 
becomes the prevention of exacerbation of edema, and other 
complications It is often possible thus to maintain the pa 
Uent in a state of comparative well being and acU\nt> until 
renal function ha*^ fallen below one tenth of the normal value 
Acute nephritis is in manj cases an after-effect of strep- 
tococcus infection Unless the nephntis becomes chronic rc- 
co\ery is usually complete or well on its wa> within four to 
six months There is as >et no means of predicting whether 
the patient wall be curctl or pass into the chronic pha<^j of 
the disease In general those patients in whom the onset is 
sudden and storm> with gross hematuna, have a better prog 
no<;is than those in whom the onset is in^^idious with edema 
and scant hematuna The reason for this is not known 
ll must be recognized that diffuse nephntis docs not 
U'^uall) exhibit the charactcnstics of a direct bactenal in 
fcction but more those of sensitization The disease manifests 
itself Late in the course of an infection, seldom at its map 

S67 
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lency It seems desirable to manage the patient with acute 
nephritis as though he were suffermg from an infection Un- 
fortunately, It is a manifest unpossibility to put the kidneys 
at rest If fluids are not administered the kidneys work 
against great osmotic tension to elaborate a concentrated 
unne Conversely, administration of large amounts of fluid 
adds to the edema and work of the heart 

ACUTE NEPHRITIS 

General Management — Particular care must be taken 
to ascertain whether the patient has been poisoned with mer- 
cury, lead or salvarsan Treatment may be specific provided 
the noxious agent is discovered 

Complete rest in bed is required throughout the course of 
acute nephritis The patient must also be protected from 
chilling by use of hght flannel garments Tub baths had best 
be omitted Cleanliness may be maintained by warm sponges 
followed by an alcohol rub Mineral oil (16 cc b i d ) with 
psyllium seed (2 teaspoonfuls in water) will regulate the 
bowels, without purgation 

The patient is not allowed out of bed until there are defimte 
signs, either that the disease has progressed into the chronic 
stage, or that healmg has taken place In general a cure may 
be determined by subsidence of edema, fallmg of the blood 
pressure to normal, disappearance of red blood cells and al- 
bumin from the urine, return of appetite and nse to normal 
of renal function (urea clearance or ability of the kidneys to 
concentrate) Most patients are allowed to leave their beds 
much too early The so-called “healed patient” should be 
watched more carefully than the “healed syphihtic” through- 
out his life 

Diet — Ordinarily the very acute phase of nephritis does 
not last long enough to cause serious loss of weight The 
calonc intake may therefore be disregarded 

In occasional cases, apparently much more rare in this 
country than Europe, cardiac dilatation and failure occur 
during the first days of acute nephntis If cardiac signs oc- 
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cur, the case is treated os one of threatened heart failure, with 
slnctest bed rest, digitalis, and with no food or fluids except 
a glass of orange juice or glucose lemonade three times a dav 
This r^me is followed for four or five days, a more liberal 
diet IS then resumed Both Volhard in Germany, and Ellis 
in England, employ a preliminary starvation period during the 
treatment of acute nephritis Volhard allows the patient no 
food or fluids for from three to five days, following which a 
large volume of \STiter (1500 cc) is given at one time Ellis, 
on the other hand, allows a pint of orange juice, in 6 portions, 
each twenty four hours, and often continues this diet from 
ten to fourteen days if the blood pressure has not returned 
to normal 

In cases without cardiac sjmiptoms, not acutely ill, and 
free from edema, the usual hospital diet is permissible through 
out the attack, in so far as the subject’s digestive and general 
condition permits The diet should be balanced and prefer 
ably adequate with respect to calories, proteins, and vitamins, 
to maintain a state of good nutrition No speafic restriction 
of either protein or water is indicated If edema is present, 
salt intake is restneted 

Edema. — Edema occumng dunng Bnght’s disease is of 
three kinds Initial edema, usually seen during the first days 
of the acute stage is apparently due to increased permeability 
of the capillaries It lasts rarelj more than two to four weeks 
and requires no treatment It may rapidly give ^vay to the 
nephrotic type of edema \\hich is due to depletion of the 
plasma proteins Reduction of plasma protein to the level, about 
5 per cent, at which edema forms, may occur within the first 
month of the disease. OrdinariU the initial edema first dis 
appears to be folloued later bj the appearance of the nephrotic 
t\Tic provided the disease has progress to the chronic ac- 
ti\c stage and loss of protein is occumng m the unne The 
third type, cardiac edema, is seldom observed in this country 
dunng the acute stage of nephritis It is due to Increase in 
capillary pressure and is not caused b> reduced lc\cl of plasma 
proteins 
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If edema persists after the first fortnight, it is usually at- 
tributable to a fall in plasma protein content, the diet in such 
cases IS planned to rebuild plasma and tissue proteins, and is 
administered as described below for chronic cases with edema 
Food restriction, other than salt deprivation in edema, need 
be practiced only when chnical observation indicates that the 
patient’s reaction to the diet is unfavorable 

Anuria — Unnary suppression is fortunately rarely ob- 
served as a symptom of acute nephritis No therapeutic pro- 
cedure has been sufficiently carefully evaluated to be certain 
that it will 3 aeld beneficial results The patient should first 
be cathetenzed to make certain that there is no obstruction 
to the flow of urine 

It is advisable to admimster full therapeutic doses of digi- 
talis Hypertonic glucose solution (SO per cent) should be 
given intravenously Occasionally diuresis is thus started 
Certain observers have noted remarkable results from the 
withdrawal of from 300-400 cc of blood Warm baths last- 
ing from one to one and one-half hours may be useful dunng 
the first day or two of anuna Acidosis is combated by ad- 
ministration of alkali by rectum or by vein (see p 880) and 
sodium chloride if the chlondes in the plasma are low 

Should these measures fail, decapsulation should be con- 
sidered Opinion differs greatly as to the value of the pro 
cedure, but many observers have seen beneficial results 
(Edebols, Volhard) The operation can be performed under 
local anesthesia if necessary It does not appear necessary to 
operate on both kidneys The operation in itself need not 
be dangerous If it is to be performed it should be done not 
later and preferably earlier than the third day of anuna 
Radiation with a-ray has been highly recommended by 
Stephen He administers Vo to skin erythema dose over 
each kidney 

If the anuna were in fact due to ovenrntabihty of the 
renal nerves, spinal anesthesia might be of value m causing 
relaxation of the constricted blood vessels The author has 
observed but one case m which this treatment was given The 
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results were not encouraging though it must be admitted that 
the treatment was given on the fourth day of anuna 

Medicinal Treatment — Cardiac complications are treated 
in the usual manner with digitalis given by mouth It is 
fortunate that such comphcations are rarely seen m this 
country Venesection need but seldom be employed except 
when convulsions or other evidence of hypertensive encephalop- 
athy, as described by Fishberg, occur Should anuna super 
vene 300-400 cc of blood should be drawn Vomiting is often 
a senous and distressing symptom If enemata and with- 
drawal of food and fluids do not suffice to put an end to it, 
four doses of 6 drops of 1 per cent cocaine m 14 glass of water 
every half hour may be of use* This failing, hypertonic glu 
cose may be given by vein 

Convulsions dunng acute nephntls are rare m our expen- 
ence Chloral hydrate (IS Gm three times daily) aids in pre- 
venting their onset Hypertonic glucose given b> vein is of 
especial \ alue in their treatment Magnesium sulphate admin- 
istered mtramuscularl> is rarely indicated The dose may be 
OJ cc of a 25 per cent solution for every kilogram of body 
weight given intramuscularlj This may be repeated in four 
hours 

Pam over the lumbar region may be combated with mustard 
or belladonna plasters, hot water bottles, or heating lamp 
Some patients find Baume Bengue soothing, most do not 
Chloroform hniment is but temporarily effective 

Surgery — ElcctKc surgical procedures should under no 
arcumstanccs be undertaken during the course of acute neph 
ntis This rule is well substantiated by cxpicnencc. Most 
infectious foci should be conservatively handled until rccov 
ciy IS sufficient to obvnatc the danger of abetting the morbid 
process m tlie \ oscular sy ^tem by surgical operation 

Physiotherapy — Cntical evidence indicates that knowm 
physiotherapeutic measures such as diathermy arc of question 
nble \aluc in the management of acute nephritis Baths and 
Vigorous massage mav be harmful 
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CHRONIC NEPHRITIS 

General Management —Management of chrome nephn- 
tis should be so directed that exacerbations are avoided, and 
the patient enjoys life as nearly to its end as is possible 

Exposure to chilling and infection must be avoided to the 
utmost ability of the patient The possibihty of chilling may 
be offset by wearing light woolen underwear and interdicting 
sea bathing Sunburn may be dangerous to chrome nephntics 
Tepid baths followed by gentle massage should be a regular 
part of the daily routine 

Exercise of a moderate nature is to be encouraged Indeed 
the “good life” should enlist the chronic nephritic Modera- 
tion but not abstemiousness should be his guide 

If slight noncardiac edema does not clear up dunng a few 
weeks of bed rest and diet, it may be desirable to allow the 
patient up and about his duties for a tnal penod At times 
edema will disappear without apparent provocation 

The bowels may be controlled by the use of stewed fruits 
and a sufficiently bulky diet Psyllium seeds and mineral oil 
may assist Seldom are the more drastic purgatives necessary 
Effervescent magnesium citrate is perhaps one of the least 
offensive of these 

Mail order houses and laboratories of the corner drug store 
often become foa of hypochondna Urine analysis should be 
restricted to those performed by the physician in charge One 
glance at the printed “interpretation” of the analysis issued 
by business concerns must convince the patient how lugubnous 
IS his fate This hardly aids the physiaan in his effort to 
keep the full confidence of the sufferer 

Diet — Until recent years the customary diet presenbed m 
chronic nephritis has been low in proteins The low protein 
diet has been founded on two assumptions The first is that 
minimizing the excretion of nitrogenous products, espeaally 
urea, would rest the kidney and retard its rate of destruction 
The second assumption is that lowenng the dietary protein 
tends to lower elevated blood pressure Neither of these 
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assumptions has ever been proved, and both are contrary to 
modem observation earned out on controlled cases over long 
penods 

On the other hand, the low protein r^me neglects the 
need of many patients for a diet more than ordinarily rich tn 
protans The rapid loss of protem in the urme in either 
nephrosis or the intermediate chronic stage of glomerular 
nephntis causes a protein defiat in the plasma This defiat 
has been shown beyond doubt, both by clmical observation 
and experiment, to cause the type of noncardiac, hydremic” 
edema which is characteristic of these conditions The ten 
dency to this edema begins to be marked as a rule when the 
plasma protein content, normally 7 per cent, falls below 5 
Furthermore, the protein loss is usually accompanied by wast 
ing of the tissues, which apparently are sacnficed to provide 
material for replacement of the excreted plasma proteins In 
consequence the patient, beneath his layer of edema, is emaa 
ated and weakened He is also peculiarly susceptible to infec 
tion The hydremic sjmdrome, with its edema and weakness, 
more frequently than any other element of the disease, turns 
the patient into a bedridden invalid If the protein content of 
the plasma and tissues can be maintained, most nephntics 
can be kept rehtively sjmptom free and active until the ter 
mlnal stage of the disease approaches 

It IS, therefore, often desirable to feed protem liberally in 
order to replace, in so far as possible that which is lost from 
both tissues and plasma The change from low to high protein 
diets may improve rather than depress renal function It is 
cs'^entnl to allow sufficient carbohvdratc and fat in order that 
the patient may be enabled to utilize the protein for plasma 
and tissue rcconstrurtion rather than for cnergj production 
Ordinarilv, 100 Gm of protein is suffiaent for a diet vnclding 
2200 calorics Some patients maj require as high as 125 to 
150 Gm of protein which is about the maximum that can be 
taken Most patients prefer much of the protein as meat, but 
other< find this burdcn«omc An casv method of administer 



874 IRVINE H PAGE 

ing protein is by use of edible casein/ in doses of 20 to 30 Gm 
in a glass of milk It is tasteless and ordmanly well tolerated 

Ejects of Dietary Protein, Salt, and Water Intake on 
Edema — High protein diets may yield dramatic results m 
those patients who have, previous to the diet, been systematic- 
^ ally protein starved In those who have adhered to normal 
dining habits and yet developed edema the results may prove 
anything but hopeful In some cases, with heavy urinary 
protein loss or poor regenerating ability, even diets with 125 
to 150 Gm of protein, may fail to raise the plasma protein 
and alleviate the edema However, even prolonged failure 
should not discourage continuance of high protein diets, as the 
plasma proteins may eventually nse and edema disappear 

When no edema or tissue wasting is present and not more 
than 1 to 2 Gm of protein daily are bemg lost in the urine, 
there is no reason for prescribing more than the ordinary 
amount of protein (60 to 80 Gm ) in the diet 

During the more advanced stage of nephritis, edema often 
disappears and albuminuna dimimshes without treatment No 
advantage can be expected from feeding such patients a high 
protein diet, on the other hand, malnutntion should not be in- 
duced by unnecessary protein restriction The diet should be 
normally balanced with regard to fat, carbohydrate, proteins, 
nunerals, and vitamins, in order to maintain optimum weU- 
bemg Regardless of blood urea and nonprotem nitrogen ele- 
vation, proteins need be restricted only when they cause sub- 
jective discomfort 

There is another tangible and controllable factor besides 
plasma protein deficit that is important m edema production, 
this factor is the hydropigenous effect of sodium chlonde con- 
sumption Salt must therefore be withdrawn from the diet of 
patients who have edema or those who because of plasma pro- 
tein defiat are potentially edematous Not more than 3 Gm of 
salt is allowable Most patients soon become accustomed to 
this but others prefer the addition of such salt substitutes 

* Edible casein F-S 3 of the Casein Manufactunng Co, 350 Madison 
Avenue, New York 
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as Hosal Insipid foods may be flavored by the use of vinegar, 
lemon juice, or omon Addition of salt to the diet of a patient 
who has been edema free on a salt poor diet may rapidly cause 
edema to appear If the diet is very low in salt (below 2 Gm ) 
It IS advisable to be on guard for appearance of hypochloremia, 
which appears in some cases to be a cause of weakness and 
malaise, and if accompanied by deh>dration may hasten the on 
set of uremia An occasional determination of chlorides m the 
serum will aid in avoidmg this compUcation Hypochloremic 
uremia is especially prone to occur when salt is being washed 
out of the body by continuous polyuna, and more especiallj^ by 
diarrhea, or vomiting 

W'lth regard to fluid intake, the patient may usually best 
be permitted to follow his own desires, except when cardiac em 
barrassment occurs In noncardiac edema of the nephntic 
type, water is retained only with amounts of salt suffiaent to 
form physiologic saline solution with the water Sometimes, 
m faa, water drinking may encourage excretion of edema fluid 
by washing out salt It is restnction of salt, and not of water, 
that IS called for 

Cardiac edema, In contrast to nephntic edema, is char- 
aclcrired bj the absence of plasma protein defiat and the pres 
ence of signs of cardiac embarrassment This condition is 
treated as in cardiac decompensation, and fluid restnction is in 
dicatcd 

Medicinal Treatment — ^Diuretics appear to ha\e limited 
usefulness in the treatment of chrome nephritis The punne 
dcnvativcs arc ordinanlj not effective Salyrgan ma> start 
diuresis but must be emplo> cd with great caution due to its irri 
tating effect on the kidncj^ Ammonium chlonde in doses of 2 
to 3 Gm three times dail> docs not appear harmful but it must 
be remembered that it produces acidosis and should be employ cd 
onl> when the alkali reserve is followed b> laboratorv deter 
mlnations Diuretics will increase excretion of water, but, 
as the author has shown, no increase in the abilitv of the kid 
nc>s to excrete waste products such as urea ma> be cxpcclctl 
Intravenous injection of <aU free solutions of gum acacia maj 
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initiEtc diuresis The acacia solution must be prepared from 
pure gum acacia (30 Gm in 300 cc water) and administered 
very slowly The quality of the gum is of importance Lack 
of observance of these precautions will almost surely lead to 
appearance of a syndrome resembling anaphylactic shock 
NcpImUc anemia is usually not at all influenced by hemat- 
inics such as iron or hver If exacerbation of the anemia from 
other causes, such as hemorrhage, occurs iron in the form of fer- 
rum reductum ( 1 Gm three times daily) may assist in raising 
the blood hemoglobin back as high as it was before the exacer- 
bation Certain patients complain that the iron causes gastnc 
irritation Small blood transfusions (250 cc ) repeated every 
three weeks sometimes are justifiable Justification often 
depends on the economic status of the patient 

Cardiac complications should be anticipated as early as 
possible and treated in the usual manner with digitalis 
Nephntic patients do not appear to be either more or less 
susceptible than others to the action of this drug 

Venesection must occasionally be resorted to when the nght 
ventricle of the heart begins to fail The benefit to be attained 
must be carefully weighed against the disadvantages accruing 
from further loss of hemoglobm in an already anemic patient 
We employ it rarely 

No known drug will reduce the hypertension of these pa- 
tients for a sufficiently long time to be of any value Nitrites, 
thiocyanate, bismuth subnitrate, mecholm (acetyl /?-methyl 
cholm) are useless 

Lumbar puncture is a procedure which only occasionally 
produces beneficial results Even though the fluid pressure is 
increased, removal of fluid is not usually attended with fall in 
blood pressure level or betterment in the patient’s symptoms 
Indeed, spinal puncture may cause temporary elevation in 
blood pressure level Possibly the best that can be said for 
It as a therapeutic measure is that it is not contramdicated 
In cases advanced toward uremia, mtravenous injection of 
hypertonic glucose solution often appears to alleviate a protean 
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group of symptoms rangmg from convulsions and uremic 
twitchmgs to pain in the abdomen and vomiting 

Sleep must not be demed the chronic nephntic Chloral 
hydrate m doses of 1 Gm three times a day, helps to allay a 
feeling of nervousness of which many patients complain 
Amytal (0 2 Gm or 3 grains) with a warm dnnk Is useful 
at night Headache may be controlled with amidopynne 
(0 3 Gm or 5 grains) or acetylsahcyhc aad Codeine (32 mg 
or^ gram) admimstered with the headache remedy often gives 
comfort to the patient Ice-bags and mas<yige over the ocdput 
are useful 

Itching may become one of the most obstinate symptoms 
to be treated Ergotamine tartrate administered orally (0 001 
Gm or %o gram, three times daily) is said to be useful 
Obtundia cream' has proved its value and should certainly be 
given a trial Calamine may give temporarv relief but is soon 
rubbed off by the bedclothes 

Appetite may be stimulated by port w^ne (45 cc ) taken 
fifteen minutes before the meal Taken as an hors d’oeuvre it 
is less useful Gastnc flatulence often is aided by the use of 
creme de menthe administered with cracked ice from a thin 
large glass 

Surgery — Removal of infected foa such as teeth and 
tonsils ma> be undertaken without undue risk, provided the 
function of the kidneys is not too much impaired (below 20 
per cent normal urea clearance) Occasionally uremia maj 
be precipitated in patients whose function is low by what would 
be considered a minor surgical procedure Removal of fod 
should be undertaken for general h\gienic purposes It is 
unlikely that it will influence the course of the nephritis 

Physiotherapy — Diathermy in the nuthor^s expcncnce 
has pro\cd of no \'alue 

Unforlunalcl> the physician is often helplc*^s in preventing 
the progression of the disease If malnutntion and arcuhtory 
failure can be prevented, however, it is often po'^siblc by atten 

'ObtundU oram itiaj W obtaJord fmm Otl Clapp ami Umion 
Ml ^cbiortU 
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tion to detail to maintain nephritic patients in a surprisingly 
good state of well-being until a few weeks, or even days, before 
the inevitable uremic or circulatory exitus 

UREMIA 

Most cases of uremia do not recover Rarely, however, 
recovery may be sufficient to permit the patient to live a useful 
life a year or more before relapse into coma and death The 
main effort in the management of uremia is to keep the pabent 
as comfortable as possible S 3 miptoms are treated as they 
arise Diet usually becomes a secondary considefation 

Diet — Smce nephrotic edema often spontaneously disap- 
pears during the termmal stage of nephntis it is not necessary 
or desirable to force protein in order to keep the plasma protein 
above the edema level The greater portion of the diet should 
consist of fat and corbohydrate with enough protein, if accept- 
able to the patient, to balance loss through wear and tear of the 
tissues Usually from 30 to SO Gm of protein will sufiice As 
the patient’s appetite is seriously impaired, palatabibty of the 
diet ordinarily takes precedence over its chemical composi- 
tion 

Fluids should be neither restricted nor forced during the 
course of uremia Enough fluid and salt must be given to 
counterbalance the nearly constant output of both and prevent 
dehydration Conversely, fluids should not be forced, as this 
only adds greater strain to an already overtaxed heart If 
because of vomitmg suffiaent fluids cannot be retained they 
should be given by vein or by rectum 

Salt depletion leads to dehydration It is, therefore, irra- 
tional to restrict salt when dehydration occurs in uremia On 
the contrary, physiologic saline (500 to 1000 cc ) should be 
given by vem or under the skin Glucose (10 per cent) may 
advantageously be added to the solution The warm solubon 
should not be admimstered at a rate greater than 200 cc per 
hour Given in this manner cardiac embarrassment but rarely 
occurs 

Acidosis may or may not accompany uremia If it occurs, 
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It adds the dyspnea of aadosis to the distress of the patient 
The aadosis can be relieved by administration of alkali, which 
IS given by mouth in repealed doses of 3 to 5 Gm if the patient 
can take it Otherwise the bicarbonate must be given by 
intravenous injection 

By mouth alkali may be given in the form of bicarbonate, 
atrate, or acetate of sodium The orgamc radicles of the 
atralc and acetate are burned, so in the body these salts are 
turned into bicarbonate 

For mtravenous injection, sodium bicarbonate alone has 
thus far been ordmanly used An isolomc solution of it con 
tains 13 Gm per liter If the solution is first prepared and 
then sterilized b> heat, it turns intensely alkahne from loss of 
CO., and the reaction must be restored by runnmg a stream of 
carbon dioxide through the solution until it is no longer red to 
phenolphthalan However, a more convenient way was intro- 
duced by Rogers, who sterilized the solid bicarbonate by dr> 
heat in packages, and then dissohed it in sterile water or sahne 
solution 

The amount of bicarbonate required to restore a normal 
alkali reserve should be calculated from the CO 2 content of 
the blood plasma (Palmer and \ an Slyke) The nses in 
plasma CO 2 and bicarbonate concentrations arq approximately 
what the> would be if the bicarbonate were added to a volume 
of fluid containing 0 7 liter for each kilo of bod> weight The 
amounts required to raise the alkaline reserve to the point 
indicated b> 60 \olumcs per cent of plasma CO 2 content, or 
25 millimoles of BHCO 3 , and />H 7 4 are indicated hy the 
line chart on Fig 95 (Van Sl^ke) 

WTien injections arc given it is well to calculate both the 
amount of bicarbonate required to restore a normal alkaline 
rescnc nnd the \olume of fluid required to restore that lost 
from the body as ncarl> as this can be estimated from the loss 
in bodv weight or otherwise To the ^olume of isotonic 
bicarbonate solution required to restore the alkali reserve is 
added the volume of 0 9 per cent KaCl solution required to 
make a lota] volume sufiicicnt to replace the lo^t bod> fluids 
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When large amounts are required, the infusion is made in por- 
tions at suitable time intervals apart 

In rare instances where acidosis develops over a penod of 
weeks or months it may be desirable to give a few grams of 
sodium bicarbonate daily by mouth as an aid to the general 
comfort of the patient 
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Fie 9S— Line chart for calculation of bicarbonate required to restore normal 

alkali reserve 

The only certain benefit of alkali administration is rehef 

from the distress of dyspnea „noiiip to 

Although patients with advanced nephntis are un 
cprvp silt m the normal manner by cessation of unnaiy 
blonde excretion, they have also lost the power to concentra e 
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chlonde in the unne Consequently, if they receive large 
quantities of salt without equivalent amounts of water, chlo 
nde IS retained For this reason ingestion of salt must be 
accompanied by enough fluid to insure an adequate unne flow 
Large quantities should only be given if there are evidences 
of salt depletion and dehydration 

MedldnaL — The heart often begins to fail early in uremia 
Renal excretions may be aided by digitalization Marked im 
provement in the condition of the patient is usually noticed 
after administration of digitalis It is sometimes necessary 
because of vomitmg to give the drug by rectum or intramus- 
cularly We have not been convinced that intravenous injec 
tion of crystalhne strophanthin in glucose has any advantage 
over ordinary digitalis 

Symptomatic treatment should not be omitted for fear that 
such drugs ns amidopynne or morphme will further damage 
the kidne>^ Headaches ma> be combated mth amidopiTine 
(0^ Gm ) plus codeme ( 30 mg ) given by mouth Caffeine 
in 0 1 Gm tablets often adds to feeling of well being It 
appears madvisable to administer bronudes as they often cause 
an Itching rash which contnbutes to the patient’s discomfort 
In case no other drug Is able to control headache and restless 
ness there is no contraindication to the use of morphme 

Vomiting is usuallj controllable by intravenous administra 
tion of hypertomc glucose and an ice-bag placed over the 
rpigastnum Cocaine m do^es of \ gram administered hy 
mouth cverv three hours is often useful Some patients find 
sucking cracked icc soothing Gastnc lavage maj be tned if 
other procedures fail, but since it is an uncomfortable treat 
menl for the patient its use is limited Bismuth subnilratc 
(1 Gm ) plus sodium bicarbonate (0 6 Gm ) ma> aid in con 
trolling vomiting If it becomes uncontrollable all fluids and 
food must be tcmporanlv withheld and glucose given bv 
rectum Glucose (5 per cent) with added salt administered 
slowly b> vein (200 cc per hour) is also indicated Am>tal 
(soluble) given bv vein in do^ of 0 2 to OJ Gm ma> stop 
vomiting in desperate cases It is general!} unncccs'^rv 

x-ou iS— jS 
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Attempts to aid in removal of toxic substances by means 
of active purgation have seemed to us a procedure which not 
only does not accompbsh its purpose but is actually harmful 
The bowels should move daily and may be aided with some 
mild laxative, glycerine suppositones or soap suds enemata 
Itching of the skin may be controlled in the manner 
described under treatment of chronic nephntis 

The mouth should be kept clean with Dobell’s solution and 
the bps well greased witli cold cream A tongue depressor 
wrapped with gauze should be kept by the bedside to be 
inserted between the teeth should convulsions occur 

It IS often possible by careful therapeutics to allow the pa- 
tient normal social contacts and duties to within days or 
weeks of the final uremic coma or cardiac failure And durmg 
the terminal days skilful therapy can minimize the discomfort 
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FUNCTIONAL DISORDERS OF THE COLON MUCOUS 
COLITIS 

T SOMETIMES wonder whether it (the colon) is not more 
sinned against than sinning, for what with attacks from above 
b> purges, attacks from below wdlh douches and frontal at 
tacks by the surgeon, its so^ro^vs arc numerous and real ” 
When Arthur F Hurst penned these Imes I had to add that 
when the professional dietitians and medical columnists 
adopted the slogan “Treat ’em rough,” the poor colon had 
further to suffer constant bombardment from an e^Tcess of 
figseeds, bran and all that constitutes the great food category 
known as roughage 

From foods ordinarily eaten the large intestine is subject 
(1) to distention — by bulk of residue, (2) to mechanical 
irritation — by indigestible roughage, such as bran, fibers, seeds, 
husks, etc , and (3) to chemical frntation — by aads and their 
laxalKe '^alls ns in fruits by free fatty aads nrtd soaps formed 
from the oiL nnd fnts, by sugars, nolatilc oils, nnd other 
chemical substances It is further subject to the imtation of 
the products of bnctenal proteolysis and of carbohydrate for 
mentation, to feces tliat are hardened, to feces tlmt arc ferment 
ing to allergic imtants and to infection Atone end it reemes 
all daN long a lot of liquid stuff that smells alright, and nt the 
other end CTpcLs once or twice n da\ n small amount of solid 
matter that smells to Heaven 

The hrge intestine is a vcr> sluggish muscular lube with 
the ilcocccal sphincter nt one end nnd the annl sphincter at the 
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Other It possesses the physiologic properbes of irritability, 
contractility and tonicity Irritability is sensibveness to 
stimuli Contractility is power to contract when the sbmulus 
comes In the smooth muscle colon a contracbon may be con- 
tinuous for a long time, as in spasm Tonicity or tone is the 
property which makes the muscle resistant to relaxabon dunng 
the bme when it is not actively contracting In a hollow tube 
like the colon, tone gives the resistance to dilatabon and main 
tains the intra-intesbnal pressure when the bowel is not actively 
contracting High tone in a segment of the bowel makes for 
narrowed lumen, shortening of the length and reduced capaaty, 
poor tone favors dilatation, elongabon and large capacity 
Except in paralybc conditions, all colons possess irritability, 
tone and contractility 

The colon muscles can contract rhythmically and properly 
in response to its contents, without help from the outside, that 
IS, if all supplying nerves are severed, but the muscles are 
also subject to controlling influences from any part of the body 
through the central nervous system The same may probably 
be said of its secretory system Thus we can conceive of de- 
rangements of function of the large intestme (1) from what is 
in its lumen, too much or too httle in bulk or too much or too 
httle irntabng, or (2) from what goes on elsewhere in the body, 
as a pain in the bladder, an earache, a distressing sight, or a 
disturbed mind 

If the liquid constantly being received at its upper end 
were passed through the colon without change we would 
spend our days in the bathroom But a marked funcbon of the 
colon IS to retard and concentrate its contents Therefore, 
we must get it out of our heads and of our pabents’ heads that 
It IS normal to have liquid stools, and that catharbc measures 
are to be rated according to their ability to hasten penstalsis 
The colon is normally a retarding organ, not a conbnuously 
peristaltic one It is not a sewer 

As we are talkmg physiology, we might call attenbon to 
the demonstrabon by Mall that the intesbne is the heart or 
circulatory organ of the liver and of the intesbnal lymph 
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system The mesentenc veins are furnished with valves and 
every contraction of the intestine forces blood through the 
portal system and goes to maintain the portal blood pressure 
and the current through the liver This is important to 
remember in discussing the use of cathartics 

Important, also, is the arculation of the bowel itself The 
vasomotor nerves of colon and rectum are earned in the auto- 
nomic nerves and their stimulation causes blanching of the 
bowel The dilated bowel tends to have a stagnant arculation, 
dilated imder pressure, as of gas, it may be nearly bloodless 
The actively contracting bowel has a vigorous arculation, and 
when there is overactivity, as from a laxative, hyperemia of 
the mucosa is noted Alvarez states that emotion can cause 
blanching or blushmg of the mucosa The marked changes 
that take place m the arculation of the bowel, the splanchnic 
circulation, may have profound effects on the functiomng of 
the bowel and on the distribution of the blood throughout the 
body 


THE FUNCTIONAL DISORDERS 

These are of great interest because a purely functional dis 
order represents a reaction to a supposed stimulus The reac 
lion comes quickly and goes quickly It resembles a physio 
logic expenmenL When an apparently functional disability 
continues without intermission, we feel that some day the 
pathologist will detect tissue changes, perhaps in the nervous 
elements, and thus establish it as organic 

The most striking of these with clinical manifestations are 
bypertonic or spastic constipation, diarrhea, hyperirntable 
colon, and possibly mucous colitis We exclude those with 
anatomical abnormalities In the unstable or malfunctioning 
colon more than one of these conditions may exist together 
or example, we may ha\ e hv'penrntable colon with diarrhea 
^th constipation or with mucous colitis, or without any of 
cm, or mucous colitis with hy^xirimtablc colon, diarrhea or 
^^lipalion, or without them In ‘^omc of the patients we may 
* only the usual nervous «ymptoms that accompany a chronic 
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disease, m others there may be such profound nervous and 
emotional phenomena that the relation of cause and effect is 
difficult to decipher 

Neiwous Diarrhea — In a large percentage of the chronic 
diarrheas that we see, an etiologic factor is not demonstrable 
As a consequence, these are listed as funchonal disorders But 
in many of them, after a time, amebae are discovered, or blood 
appears, or the mucus is found to harbor pus, or a systemic 
disease is found to be the cause It is my bebef that most 
chronic diarrheas have an organic basis But there is one 
form that is obviously a true nervous diarrhea What a 
nuisance this is to its victim ! If my lady goes out to dmner, 
or is having guests herself her bowels must move If the 
student’s first class is at 9 o’clock, just at 9 must he defecate, 
even though to forestall the attack he has already made re- 
peated visits to the toilet A director suffers at a director’s 
meeting, a professor when he has to lecture A lawyer is unable 
to attend court 

The condition is one of looseness of the bowels only under 
special conditions of self-consaousness or emotional stress 
When uncomplicated there are no pathologic elements m the 
stool, and there is no abdormnal distress or diarrhea except in 
the speaal circumstances 

These are patients for reassurance, explanation of the real 
condition, and efforts to ascertain the ongmal emotional 
cause They must have treatment for any concomitant bowel 
trouble, such as habitual constipation or mucous cohtis, but 
m addition require an emergency bowel sedative For this we 
employ codeine, to be taken precedmg the speaal circum- 
stances which expenence tells will lead to diarrhea At the 
outset we prescnbe a dose of 0 03 Gm grain), but are 
soon able to reduce this to 0 008 Gm gram) In fact, so 
long as these patients have the remedy with them, they may 
not need it, but if they are suddenly reminded that the remedy 
is not at hand or that a toilet is not accessible, the bowels may 
want to move 
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HtPERIRIUTABLE COLON 

In this condition there is a tendency to hypersensitiveness 
and hypertoniaty m some part of the colon The result 
is either diarrhea as if a laxative had been taken, or spasm 
which may hold everything back and produce constipation 
As a rule only a part of the colon is involved, the hypenm- 
tablc area being situated most frequently in the descending 
sigmoid region or at the rectosigmoid junction This is the 
narrowest part of the whole colon and it is especially subject 
to traumatism The spasms may also occur m the transverse 
colon, but are unusual in the ascending They seem to belong 
to that part of the colon where the feces are concentrated 
Not infrequently the cecum and ascendmg colon are dilated, 
not because of atony, but because their normally weaker mus- 
cles are unable to force the block produced by spasm 

Kan tor, who has found that the same bowel may shon at 
various times or in different parts at the same time, delay, 
hypermotflity, atony, or spasm has suggested the name “un 
stable colon" for the condition But I prefer the other term, 
as It deals \Mth the cause of the clinical manifestations 

SymptomB — These may be summed up briefly as ab- 
dominal distress, severe recumng abdominal pain, usually 
constipation but sometunes diarrhea, and pain or cramps from 
laxative drugs or enemas The 5e\crcr symptoms arc prone 
to come in attacks Of great interest is the fact that accom 
panying this hyperirntability there is not infrequently an 
anxiety or fear neurosis, the deanng up of which may abolish 
the hypenrritabilit) In some cases there may be mucous 
colitis 

But hypertoniaty, hyperirntability and cramps arc not 
necessarily dependent upon mental stress They may be the 
dsccral manifestations of an emotive state, but they may also 
result from roughage or laxative foods, from laxative drugs, 
from local inflammation or ulceration, and from the imtation 
of the clinging membranes of mucous colitis In patients who 
have habitually bolted their food, we have seen the hyper- 
irTitability disappear in a day or tvro or a week following the 
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Straining of vegetables and the elimination of salads and fruit 
This suggests that errors m diet and in eating habits may be 
the sole cause Indeed, apprehension might arise m anyone 
who has frequent repetition of abdominal pain 

People do not die of hypenrritable colon, and the absence of 
autopsies, together with the rapid yieldmg to dietary or psy- 
chiatric treatment, permits the assumption that it is a functional 
disorder Yet, I feel with Alvarez, who remarks, “My im- 
pression is that many of them have some lesion in the digestive 
tract m its nerves or related ganglia ” In some the acute 
symptoms have been found to be allergic reactions 

Diagnosis — ^This rests on Severe recurring abdominal 
distress or cohcky pam, the reactions to a banum enema or an 
ordinary enema, and the v-ray picture The reactions to a 
barium enema include increased speed of passage, or temporary 
stoppage of the flow owing to spasm, the requirement of a 
decreased amount of fluid to fill the colon, and a crampy pain 
on distention An ordinary enema, besides arousmg cramps, 
may not get up very far, or the water may fail to be expelled 
m the usual way, and may come down m dribbles or in spurts 
for a long time The x-ray picture is that of a narrowed colon 
vnth irregular walls, more or less obliteration of the haustra or 
irregular spacing of the sacculations, and locahzation of 
spasms 

Treatment — The hypenrritable colon must be relaxed 
and soothed If the attack is prolonged and acute, the treat- 
ment IS the same as that for the colic attack m mucous colitis 
(q v) If the attack is prolonged and not very acute, the 
spasm and pam may be lessened or abolished by a capsule of 
codeine sulphate 0 03 Gm gram) and atropme sulphate 
0 0006 Gm (Moo gram) every few hours, or perhaps by a 
bromide or a barbiturate In the more chronic case the treat- 
ment of the bowels and the diet is m the mam the same as that 
for mucous colifas The nervous symptoms require psychiatnc 
treatment just as they would if there were mucous colitis or if 
there were no colon disorder at all (see treatment under 
Mucous Colitis) 
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MUCOUS COLITIS 

This IS a chronic condition in which the colon forms ab 
normal mucus in large quantities It may be merel> ina 
dental to more important lesions of the bowel, such as cancer, 
tuberculosis or diverticulitis But there are numerous patients 
m whom this production of the peculiar mucus is the major 
bowel manifestation, and it is to Jthese that the clinical term 
“mucous colitis” IS applied The disease maj appear at am 
period of hfe from infancy to old age, and is quite commonh 
found m males as well as females In the more severe cases, 
but not by any means in all it mav be accompanied by colick\ 
attacks or vanous nervous and psychic phenomena, and to 
these the difficulties of its comprehension may be Iargel> 
attributed 

Etiology- — As Sara Jordan has aptly said, “The deter 
mination of what is cause and what is effect is an elusive 
problem in those fields in which a specific chemical or bac 
tenological cause is not in question ” The asenbed causes 
for mucous colitis are man>, and are based on the two theories 
that it IS a true colitis and that il is a functional disorder 
On the first theory it is attributed to a specific infection, to 
the action of normal bowel inhabitants and to the prolonged 
destructive or irritant action on the mucous membrane of 
chemical toxic products of food or bactena On the ground 
that it is a functional disorder it has been considered an al 
Icrgic reaction a dcficicncv disease, a purely functional visceral 
manifestation of a nervous or psychic disturbance, a vago- 
tome slate or a condition of syanpathctic or pansyanpathctic 
imbalance 

TIic evidence would suggest that some cases have a true 
colitis and »iome have not That it has a bacteriological cause 
has not been demonstrated to the satisfaction of the medical 
profcNsion and none of the other factor^ mentioned has been 
prosed beyond doubt to be ctiologic Some of the abosc 
mentioned causes have been accepted, liowcscr, as contnbuting 
factors, and their possible mnucncc should be kept m mind 
\n allergic reaction for example has been demonstrated to 
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be the cause of the acute cohc attacks in a few instances, but 
convincing evidence is lacking that allergy can account for the 
persistent formation of mucous casts on the bowel wall 
Moreover the acute cohcs can be explained quite as plausibly 
m other ways, and m a large number of cases a search for 
undoubted allergic phenomena has resulted negatively On 
the other hand, the possibihty of allergy must be kept in 
mind, for few people go through hfe without some allergic 
mamfestation 

I beheve that m many cases we are not at present able to 
distinguish between (1) delayed allergic reactions from food 
products, (2) toxemias from food products, and (3) subm- 
fection from absorbed bactena, as descnbed by Adami Any 
one of these might be held accountable for both acute attacks 
and chronic toxic states, though probably not for the forma- 
tion of mucous casts 

Pathology — ^There are no deaths from mucous cohtis, 
and because the premortem chmcal mterest has been centered 
on the severe disease that caused the death, the postmortem 
discovery of the membranes of mucus is incidental and rarely 
associated with a climcal history of the disease Likewise, 
observations on matenal obtamed by the operative removal 
of a part or all of the colon have seldom been accompamed by 
mucous colitis histones 

Alvarez observed the mucus in four operatively removed 
specimens, but does not say why the operations were per- 
formed Cotton, at the Trenton State Hospital, removed 
many colons and parts of colons for intestinal “toxic psy- 
chosis ” The lesions found included folhcuhtis (most com- 
mon), h 5 T 3 ereima, edema, atrophy of the mucosa and muscular 
coat, submucous hemorrhages, multiple ulcers most frequent 
in the cecum, and lymph node enlargement But he did not 
relate them to the presence or absence of mucous cohtis 
Hemmeter found no pathology in two cases, and m two others 
a catarrhal inflammation, in one of which the lesion extended 
mto the ileum 

The author has found the characteristic membranes m 
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several autopsy cases They occurred in all parts of the colon 
In one, the cecum and ascendmg colons were red and granular 
like a sore throat and these parts were invisible till the mucous 
film had been removed In another there was a universally 
distributed folhcuhtis, m another a membrane of mucus that 
looked diphtheritic and extended from the cecum to the splemc 
flexure, I found it impossible m this case to remove the mucus 
by forceps or a strong stream of water Beneath the mucus 
the colon was hyperermc, granular and eroded But none of 
those in whom I found the mucus postmortem was ever a pa- 
tient of mine for mucous colitis, and in no case had a history 
been secured of a previous mucous colitis 

Of negative reports, O Rothmann found no lesion in 
one case, Osier none m two cases in which he readily stripped 
off the mucus as a conUnuous membrane, and Hemmeter no 
lesion m two out of four cases There are other negative re 
ports 

Of positive reports m clinical raucous colitis cases, Mum 
mcry found three types of inflammation, hypertrophic, granu- 
lar, and chronic catarrhal Hale WTutc nccropsied a case with 
thin atrophied colon and scattered patches of congestion In 
one case M Rothmann found the descending colon, sigmoid 
and rectum reddened and injected, and the interglandular 
spaces infiltrated with small round cells In some areas the 
mucus not only replaced the cpithcbal covering but occupied 
the lumen of the glands, with lateral extensions mto the 
beaker cells Se\ eral cases arc repiorted in which the inflam 
malion extended into the ileum, as in Hemmeter’s case. This 
region his been demonstrated b> Herter and others to be at 
times the site of putrefaction and of streptococcus infection 
I have one patient from whom Lane removed the whole colon 
down to the sigmoid, j et she has passed ropes of mucus up to 
18 inches in length, and the sigmoidoscope reveals a dcaded 
catarrhal inflammation In 10 out of 50 cases of “neurogenic 
mucous colitis “ Bockus, Bank and Wilkinson found an in 
flammatory legion vntli the sigmoidoscope Could thc> have 
^cen further up the percentage with obvious inflammation 
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would surely have been larger Positive reports have also 
been published by Boas, Einhorn, von Noorden and many 
others 

Thus we have authentic cases without pathologic lesions 
and authentic cases with pathologic lesions This might sug- 
gest either that we are dealing with two different diseases, as 
suggested by Nothnagel, or that the disease in its inapiency 
IS purely functional and only by its persistence eventually 
becomes inflammatory It is agreed by all that inflammatory 
changes may result from prolonged derangement of function 
Possibly they may result from the treatments administered to 
overcome functional difficulty, or from constipated feces due 
to lack of such treatments, or from the irritating effect of cling- 
ing membranes of inspissated mucus 

The pathology being uncertain, clinicians are divided into 
three groups regarding it those who believe that there is an 
inflammation, those who believe that it is a functional de- 
rangement, and those who believe that there are cases of both 
types, and that when inflammation is present it may possibly 
be sequential to malfunction 

Clinically we are frequently unable to deterrmne whether 
there are lesions or not Sometimes such are seen through 
the sigmoidoscope, but often not I have considered inflam- 
matorv those cases showing scablike blood spots or a fair 
number of leukocytes in the mucus obtained by colonic 
lavage On the other hand, it is impossible to determine that 
there is no inflammation, for the borderline cases do not de- 
clare themselves And since many cases, as we get them, do 
undoubtedly have colitis, I prefer the old name ^'mucous 
colitis’^ until a better classification is forthcoming 

The Muctis — This occurs m thick, tenacious, even leathery, 
broad sheets, in thin skins or in stnngs or ropes that may be 
up to 18 inches in length The sheets may show the markings 
of the valvulae conniventes, the stnngs and ropes, w^n 
teased out under water, prove to be tubular casts of me 
bowel The odor of the mucus is mucosy, albuminous, musty, 
foul, putrid, or that of recently dead fish The color is whitish, 
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yellow, brown or blackjsh The mucus holds degenerated epi 
thclial cells, frequently leukocytes, and occasionallj red blood 
cells In a number of the author’s cases, the presence of notice- 
able leukocytes has been taken to indicate an mflammatorv 
lesion 

Bacteria and I acctncs — For many years we have sought 
with much trouble for etiologic or contributing baaena, mak 
ing vacdnes and testing for sensitivity to these by intra 
cutaneous tests The vaccines to which the patient reacted, 
and only those we have erpployed for treatment over long 
penods Yet we have never found any flora that seemed 
speafically connected with the disease, and my years of cxpe 
nencc have convinced me that autogenous vaccines are of 
value only exceptionally and then usuallv when there is un 
doubted Inflammation of the colon 

It IS difficult to explain the peculiar dense mucus One 
might postulate a theorv that, owing to a secretory neurosis, 
mucus IS secreted in great excess, but that, because of con 
stipation, It fails to mix with the feces is kept unduly long at 
the place where it is secreted and like stagnant feces under 
goes undue absorption of wnter Then this desiccated mucus 
Is subject to compression b> a h>Tiertonic bowel against 
hardened feces, and so membranes are formed Unfortunately 
for this theory the membranes form even when the feces are 
kept soft by mineral oil, and when the bowels irc not con 
"^tipated Another theory is based on the finding of a *;lowIy 
'icting mucus*coagulating ferment 

Blood — Mucous colitis is not a hemorrhagic disease In 
a \cry large number of examinations I have found that free 
blood in the stool practicallv always comes from hemorrhoids 
At times blood ♦jpots wall be found in the mucus they suggest 
that the mucus has been clinging tlghtlv and has been tom 
awav like a scab But in all ca«cs where free blood or blood 
in quantity is coming from above the anus as ehowoi bv the 
proctoscope, a more serious lesion, such as papillitis diver 
ticuhlis, tubcrculo*'i> or carcinoma, should be ‘^ught for 
hitrstmal Sand — In colon irrigation returns but almost 
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never in stools, we have repeatedly found a small amount of 
hard gritty sand, from whitish to dark brown in color Mum- 
mery found it to consist of about SO per cent of calcium phos- 
phate with magnesium, iron and organic matter We have 
not been able to relate its appearance to any particular type 
of the disease or to any particular food, except once, when we 
found the same sand in the crackers that the patient was eatmg 

Common x-ray findings are a movable cecum low m the 
pelvis, considerable redundancy of the colon and ileal regurgi- 
tation 

Signs and Symptoms — These patients do not seek help 
for the colitis They come for abdominal pain or discomfort, 
gas distress, chronic constipation or sometimes diarrhea, se- 
vere recurrent headaches, failure of physical or mtellectual 
vigor, a falling off in business effiaency, mental depression or 
nervous breakdown They have abdominal symptoms and 
often in addition somethmg the matter with them that causes 
depression and lack of vigor They may have noticed stnngs 
of mucus in the stools, but commonly do not mention this 
unless questioned 

Abdominal Pam and Tenderness — h. httle pam or soreness 
in some part of the colon is usual, or it may be only vague 
abdommal distress, such as occurs m conditions other than 
mucous cohtis In any case these patients tend to become 
“belly conscious ” In some there are mild cohcky pams and, 
in a small percentage, paroxysms of the most severe cohc in 
which the patients double up, wnthe and almost throw them- 
selves out of bed Many writers have based deductions as 
to the nature of the disease on the cohc cases only, and have 
thus added to the confusion regardmg it The cohc mdi- 
cates the hypenmtable colon, and the chnging mucus is pre- 
sumably the local irritant that provokes the attack, for usually 
the cohc ceases when the mucus is liberated Soreness with- 
out cohc may be present for some time thereafter, or may be 
present following a bowel movement 

Pam of significant intensity is lacking in a fair number of 
the patients, and even m the hypenmtable may be absent 
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for cxmsiderable penods, though the abnormal mucus con 
tinues to be formed during the painless penods In the hyper 
irritable colon type moderate cramps are readily produced by 
laxatives or enemas 

The more neurotic patients feel pain keenly, and because 
of persistent localized acute pain and tenderness many have 
undergone futile gallbladder, appendix and pelvic operations 
A contracted and tender segment of the bowel is sometimes 
palpable, but a tender ropelike sigmoid is not diagnostic, 
because it is found, or may be developed by deep palpation, 
m many persons who have neither mucous cohtis nor hyper 
irritable colon 

Gastric Hypcnrntabiltty — Hyperaadity symptoms and 
pylorospasm are frequent accompaniments and require con 
sidcration m our diets and drug treatment With many 
writers, we find achlorhydria not more common than in other 
groups of the same age. 

Flatulence or Gas Distress — Not infrequently this is the 
chief complamt In many cases it results from aerophagia, 
for the nitrogen of the swallowed air, being unabsorbablc, 
passes mto the colon Gas may also be due to carbohydrate 
fermentation, and then it has but little odor It may also re- 
sult from protein putrefaction, m which case it is usually foul 
smclhng 

But in normal bowels these foods do not produce undue 
accumulations of gas therefore the fault is with the bowel 
rather than with the diet So if the restrictions made on ac 
count of gas do not soon bring relief, they should not be per- 
sisted in Gas accumulating behind an area of spasm is 
cspcaally distressing, for the bowel struggles to force it on 
ward, and, as Hurst has shown, it is the distention behind the 
constriction rather than the epasm that causes pun Gas in 
the hepatic flexure maj make pain as of a gallbladder, gas 
in the splenic flexure maj make pressure upon the heart The 
frus ma> fill the transverse or whole colon and distend the 
eplgostnum, ^ that it seems to be in the stomach Much of 
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the gas may remain in the flexures in spite of movements of 
the bowels, but it is usually removable by enema 

Bowel Movements —Consti^^hon is the rule, yet some 
have adequate bowel movements and a small number have 
diarrhea or a bowel readily influenced in either direction If 
the constipation is not overcome the patient will not get well, 
but even in the cases successfully treated for constipation, the 
mucus continues to form membranes for a long time On 
account of the constipation many of these patients become 
^‘bowel conscious’’ and tend to resort unduly to laxatives^ 
enemas, and colon irrigations They may insist that the bowels 
pour out liquid stools several times a day, or that an irrigation 
is a necessity whenever there is abdominal distress 

Intestinal Toxemia — Recognizing that the significance of 
tins IS a controversial subject and that its importance has 
been overrated, I would say that I am emphatically of the 
opimon that the headache, the neurotic manifestations and the 
condition of mental and physical fatigability are enhanced and 
at times even produced by the absorption of harmful chemical 
substances formed in the bowel It is probable that the bowel 
with stasis favors bactenal proteolysis and that the damaged 
mucous membrane permits the passage of deletenous matenal 
into the blood But in addition, because the bowel activity is 
what drives the portal blood through the liver, there is portal 
stasis with poor functioning of the hver, which is the great 
destroyer of poisons absorbed from the alimentary tract 
The toxemia most readily recognizable is that from the 
products of protein putrefaction, detectable in stools and ir- 
rigation returns by an odor suggesting something dead or 
putrid Not infrequently this bad odor is discovered by colon 
irngation when it is not detectable in the stool This would 
suggest that before the upper colon contents reach the lower 
colon to form stools the chemicals causing the putndity must 
either have been absorbed or destroyed There is evidence 
that they may be absorbed The only question is Does sufB- 
cient toxic matter to give systemic symptoms pass in an un- 
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altered cx>ndiUon through the hver, or reach the systemic cir 
culation m oily solution by way of the lymphatics? 

In some cases the changes are of the saccharo-butync 
type, with add sour-smelhng stools and the development of 
much gas, but with comparatively little toxemia The dlag 
Dosis of toxemia is highly acceptable to the patient but it 
should not be indulged in unless its reasonable probability is 
supported by evidence 

Fever — Mucous colitis is not a febnie disease Occa- 
sionally in toxic states there is a nse m temperature of a 
degree or two, but fever is unusual, and, indeed, because of 
the depressed vitality the temperature is rather prone to be 
subnormal Fever usually means a superimposed acute bowel 
infection, or an inflammation elsewhere as in tonsils, nasal 
sinuses or other infective foci 

Basal Ulctaboltsm — This has VTined from low to high and 
Its degree has no direct relation to the disease 

Gemto urinary Symptoms — In a number of v»omen I have 
noted that an access of the colitis may be accompanied b^ 
bladder irntabihty In all of the cases investigated there has 
been a colon baallus infection of the urinary tract 

It IS a common ob5er\ation that in women of (he emo 
tional type the penod of menstruation or the week preceding 
It is the time for a psychic storm The menopause is also 
responsible for nervous phenomena These facts must be 
taken into consideration in the treatment of mucous colitis 
Vasomotor Instability — Thc<c patients feel cold kecnlj 
and even when the weather is not cold ma\ hn\c cold hinds 
and feet and chill> sensations Thc\ ma\ perspire easHv ps 
P<Hdall5 the hands 

ncchymnses — These are evidences of capillaiy fragilit> 
Thc\ are seen in women chicflj on the extremities, and ma\ 
reach several inches in diameter Such patients alco bruise 
on slight provocation We have not found an> with deviation 
from normal in the scrum calcium 

Venous and Psychic Symptoms — Man> of the patients 
though not bv anv means all show cvadcncc of some degree 

\OU lS*-5 
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of mental or emotional instability Usually the manifestations 
are mild and take the form of self-concern and mtrospection 
Most patients do not exhibit difficult personahty problems 
But a few develop hystencal outbreaks, a psychoneurosis or 
nervous breakdown Occasionally one displays such insta- 
bihty of the elative-depressive t3TDe as to be on the borderlme 
of insanity Some who may be bright and mtelhgent soaally 
become self-centered, self-pitymg, fault-finding and querulous 
at home, and wear out both their famihes and their doctors 
Many develop phobias, fear of cancer or tuberculosis, fear 
that their children will be hurt, fear of gomg into stores, fear 
of crossing the street, fear that they are “going crazy” 
Through doubt and uncertainty these develop mto anxiety 
neuroses The neurotic patients exaggerate all symptoms and 
in their daily affairs make mountains out of molehills Some 
of them suffer profoundly when in the state of mental depres- 
sion, and are deserving of pity 

An exacerbation of both the mental disturbance and the 
cohtis may be precipitated by an attack of mfluenza or other 
infectious disease, by an operation, by a tnfling discouragement 
or defeat, by the assumption of business or soaal responsi- 
bihties, or by worry, as over money matters, a sick or way- 
ward child, a husband who dunks, a skeleton m the closet or 
a nagging wife Secret wornes and clandestine unsocial acts 
are the worst of all 

Nervous persons dislike to acknowledge their weakness, 
even to themselves, and are prone to attribute their condition 
to some physical disorder which lights up every bme there is 
a nervous attack “After a tune,” Peabody concludes, “the 
symptom and the subjective discomfort that it produces come 
to occupy the center of the picture and the causative factors 
sink into a hazy background ” 

A stnking characteristic m these types is fatigability, men- 
tal, emotional and physical, the patients bemg readily brought 
to a state of exhaustion by serious reading, by visitors, by ex- 
citement, by responsibilities, or by physical exertion This 
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may be a symptom of neurasthema, but it may be present 
without other mamfestations of neurasthenia 

The self indulgent, mdolent, weaL-willed female is a stnk- 
mg member of the group, yet even the nervous patients are not 
by any means always of the weaker t)^e Some of my pa- 
tients have been women, dominant m soaal or pubhc hfe, and 
strong men, heads of great busmess enterprises or prominent 
in a profession Their con(;iition may be a direct result of a 
strenuous and fruitful life After domg big thmgs, their con 
saousness of inability to cope with the daily responsibilities 
makes for discouragement, mental depression and fits of dejec 
tion But this type of patient ivants to get well, has will power, 
and will cooperate m every way, and so makes the best patient 
The presence in nervous patients of hypenmtable colon or 
mucous colitis does not establish a cause or effect relation in 
either direction, yet many have assumed that mucous colitis 
is of neurogenic or psychogenic origin I do not think this 
usual and should like to quote authorities on the subject 
In a study of the “neurogemc t>pe of mucous colitis,” 
Bockus, Bank and Wilkinson found nervousness of some t>pe 
present in practically every case, the patients being often of 
h>pcrsensitive, impressionalistic nature, but they were able 
to classify only 48 per cent of the patients as neurotic, psycho- 
neurotic or neurasthenic Sara Jordan found 62 per cent with 
a positive neurogenic history, and 38 per cent without such 
history Jacobson says, “That the neiwous system has much 
to do wnth the initiation of mucous colitis and spastic colon 
is just a loose general impression ” BoldyTeff and Stewart find 
that “Physiologists have failed to pro\e that the secretion of 
mucus in the intestine can be traced to psy chic cau*^ ” (We 
might here interject Mvarezs suggestion that it is one thing to 
do a psychological expcnmcnl b\ fnghlcnmg a young woman 
in the laboratory and quite another to read in the papers that 
her fnnei had eloped with another woman ) 

Von Noorden says “Keilhcr constipation alone nor ncu 
rnslhcnn alone nor the common combination of these states 
can produce colica mucosa (mucous colitis) Frequently a 
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cure of the digestive disturbances and an improvement in the 
general nutrition lead to an amelioration or a complete cure 
of the nervous symptoms without any other treatment” 
Mummery says, ‘‘There are a number in which the other 
symptoms are well marked, but the patients are not in the 
least nervous ” Alvarez calls attention to the fact that “the 
disease sometimes appears in middle-aged men who are not at 
all nervous ” It also occurs in children, and Sara Jordan finds 
that “the younger patients show a markedly diminished ten- 
dency to associated neurogenic symptoms ” Furthermore, a 
vast number of persons have nervousness and emotional in- 
stability with constipation but without either hyperirritable 
colon or mucous cohtis 

Among tlie older psychiatrists who have opposed the theory 
of neuropsychogenic origin for mucous colitis, we might men- 
tion Alt, Fleming, Griesinger, Krafft-Ebing, Schule and van 
der Kolk Pierre Janet says, “In severe forms of psychosis, 
gastro-intestinal manifestations like those of mucous cohtis 
are rare The confirmed neuropath is always better ner- 
vously when undergoing strain, exertion, pregnancy, operation 
or acute illness The opposite is true of patients with mucous 
colitis They are made worse by any stress or strain ” 

On the other hand we recognize that the digestive tract 
is highly responsive to changes in the emotional state This 
can easily be proved in the laboratory and it occurs in the ex- 
perience of most of us It is readily understandable, for ex- 
ample, that under nervous stress the defecation reflexes may 
fail to make a proper correlation between the various mechan- 
isms involved in producing a stool, and that as a consequence 
constipabon is set up Often repeated this may in time be- 
come a chronic state, even with inflammation In this con- 
nection Adolf Meyer says, “With self-suggestion or suggestion 
by others it is possible to produce structural alterations ” 

In any event, whether these patients are classed as psy 
chopaths or colitis cases, or what you will, the failure to treat 
the bowel means that they will not get well Or as Henry 
expresses it, “Little progress can be made in the readjustment 
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of the total individual until the physiological processes are 
altered ” Psychiatric methods seem to give temporary benefit, 
but I have yet to see any case of mucous colitis permanentl> 
cured by psychiatry alone Surely we must class mucous 
colitis as somethmg other than a mere symptom of a nervous 
or mental state 

Our Theory — ^WTiat is the relation of the bowel trouble 
to the nervous system? Neurologists consider that neuras 
thcnia or a psychoneurosis requires two conditions for its 
production, namely, an underlying neurotic personality and n 
provocative factor, one of the most pronounced of which is 
fatigue Yet perhaps the neurotic personality is not an ab 
solute requirement, for Fere states that “fatigue often pro- 
vokes ideas of negation, persecution and disparagement,” and, 
according to Dubois, “exaggerated fatigue may induce neu 
rasthenic states in the best balanced individual ” Therefore, 
without accepting the theorv that a neurotic personality or 
emotional imbalance is a necessary part of mucous colitis, 
though often present, but agreeing that a great provocative 
factor for nervous and psychic reactions is fatigue, it is mj 
opinion that mucous colitis acts as such a projocativc jactor 
because It ts att important producer of fattguCj either of itself 
or through the production of toxic substances 

Diagnosis — Neither constipation, nor intestinal putre 
faction, nor abdominal pam nor a psj choncurosis tells of it 
self that mucous colitis is present, and there is no diagnostic 
criterion for mucous colitis other than the characlcnsUc 
mucus The presence of mucus as such is not sufTiaent for 
diagnosis It must be mucus that forms a membrane on the 
"■all of the colon and is passed as strings and sheets It is 
cvidentlj not the freshly secreted mucus from a cathartic 
enema or irrigation, or from acute inflammation Likewise 
shreds, of mucus clinging to n constipated stool do not e^^Labh^h 
the diagnosis 

The mucus ma\ be recognized in a submitted stool or 
brought in b\ the pitient, perhaps m the belief that it is a 
^orm but not infrcqucntl> it is discovered onl> by a colon 
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irrigation It is our belief that those who do not employ colon 
irrigations for diagnostic purposes must fail to recognize many 
of the cases 

Vanous roentgenologic and sigmoidoscopic pictures have 
been described as diagnostic In our opmion there is no diag- 
nostic roentgen finding, and in most cases no sigmoidoscopic 
However, sometimes the sigmoidoscope reveals m the upper 
rectum or sigmoid region a marked dryness or a catarrhal in- 
flammation and, in addition, the chnging tenacious mucus 

In a chronic disease of this kmd the presence of orgamc dis- 
ease of the large bowel or of other organs should be repeatedly 
looked for, especially should one try to exclude lead cohc, 
amebiasis, cancer, tuberculosis, diverticuhtis, papiUitis, appen- 
diatis, cholecystitis and pelvic disease On the other hand, 
care must be exercised lest acute or chronic abdormnal pain 
caused by mucous colitis be interpreted as appendicitis, cho- 
lecystitis or other surgical condition 

Moreover, it must be kept in mind that maladjustment to 
the environment and deranged colon function may in reality 
indicate systemic disease in a more or less latent state, e g , 
tuberculosis, thyroid or pituitary disorder or the sequelae of 
encephahtis 

Severe colic attacks are unusual, therefore if mucous cohtis 
is sought for only when there is colic, many cases will be 
missed, if it is looked for m every patient with vague ab- 
dominal pains, nervousness, depressive emotional states, per- 
sistent lassitude or a falling off m efficiency, it will often be 
discovered 

Treatment — Mucous cohtis is chronic, is a cause of ill 
health, meffiaency and unhappiness and has no speafic treat- 
ment, therefore its therapy strikingly illustrates the pnnaple 
of treating the whole patient rather than just a disease Every 
factor that may contribute to poor nutrition, lowered vitality 
or fatigue must be eliminated The teeth and mouth must be 
put in order, a flabby abdomen supported by a belt, an irritable 
bladder or dysmenorrhea cared for Any surgical condition, 
such as purulent tonsils, infected nasal sinuses, a diseased gall- 
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bladder or appendix, a retroverted uterus, a tom and lax pent- 
oneum, an anal fissure or painful hemorrhoids, should be 
attended to, for such may render medical treatment ineffective 
But as mucous cohtis patients do not bear operations well, 
surgery should be preceded by efforts to get them into as good 
a condition as possible 

There is no specific treatment, therefore the therapy is di 
reeled by the condition of the patient at the time As the 
disease is very chrome, it will tax all the therapieutic powers 
of the physiaan as the months go on Rash is he who would 
criticize anotheris prescnptions under such circumstances 
Two facts stand out prommently (1) That retained mucus is 
harmful mucus, and (2) that the cure requires a long time 
I am wont to tell my patients that a cure cannot be obtained 
under a year 

The therapy consists of (1) Treatment of the attacks 
of colic, (2) Treatment between the attacks of colic, or when 
there is no colic 

Treatment of the Attacks of Oolic — This resolves it 
self into measures (1) to promote evacuation of the mucus, 
2ud (2) to reheve pain and neurotic reactions 

To promote evacuation oj the mucus one may employ a 
birge dose of castor oil by mouth, ot calomel and salts, and 
enemas or gently administered colon imgations of phj^iologic 
salt solution 

To Relieve Pain and Neurotic Reactions — For the spasm 
one may use heat to the abdomen, hot enemas or colon im 
gallons (110-115° F ), hot drinks, atropine or the mtntes, to 
«sen the nervous reactions, codeine, a bjirbiturate or bromides, 
a 1 in large doses Favonte wnth the author arc Codeine 
^ ^Pbate or sulphate 0,3 Gm (4 gram) with atropine sul 
l^te 0 0006 Gm (Moo grain) in a capsule to be taken cver^ 
nr for three doses or till relief is obtained, sodium nitrite 
013 Gm (2 grains) cnco hour, and 2 to 3 Gm (30 to 43 
ns) of a bromide Tlic codeine and atropine or soluble 
P <uiobarbital ma> be given bv hj'podcrmic. Nitrogljcenn 
■'cls promptlj when placed under the tongue 
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Often the combination of castor oil by mouth, codeine and 
atropine hypodermatically, an electric heat pad to the ab- 
domen, and a hot colonic lavage will be followed by relief and 
sleep If there is temporary relief followed by recurrence, an- 
other colon irrigation may be given, after which a pint of 
warm olive oil is injected into the colon to be retained, and the 
drug treatment is repeated This is often followed, a few 
hours later, by the passage of the oil and abundance of mucus, 
with disappearance of the colic and no recurrence for a long 
time 

Treatment Between Attacks of Colic or When There 
IS No Colic — This resolves itself into diet, the treatment of 
chronic constipation, methods of dislodging the mucus, the 
treatment of the neurotic or psychoneurotic state, and atten- 
tion to anemia and other systemic conditions \\Tien present, 
the recognition and treatment of allergy are important 

Diet — In the long run a good mixed diet is the best, but 
at the outset it may be wise to adopt a bland diet, one that 
excludes gastro-intestinal irritants like whole wheat bread and 
other branny foods, salads, coarse vegetables, and fruits but not 
fruit juices All vegetables except the starchy ones should 
be strained Such a diet is constipatmg and must be supple- 
mented by measures to move the bowels But the coarse, 
indigestible foods that constitute roughage will do more harm 
to these injured colons than any mildly laxative drug After 
a time the hst of vegetables may be increased and cooked 
fruit without seeds allowed Then we stop straining the vege- 
tables and add a salad of lettuce or endive with tomato, and 
raw orange, grapefru].t, apple, pear, peach and melon The 
skins of fruits should be removed If there is putrefactive 
toxemia, the diet should exclude meat and eggs, if flatulence, 
it might exclude fruits and starchy vegetables, and even bread, 
for a time If milk is well borne, it should be taken freely A 
patient who carefully masticates vegetables and fruits can 
graduate to these foods more quickly than one who is careless 
In all cases the diet should be ample, for these patients 
are prone to undereat because of fear that this, that or the 
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Other food will do harm Neither the bowels nor the patient 
will get well on inadequate food Moreover, the diet must 
satisfy the palate so that the patient will eat it and must there 
fore give some latitude for choice Monotonous specified meals 
are seldom adhered to for more than a bnef period It is a 
good plan to have patients from time to time bnng in a list 
of the foods and fluids taken in a three-day period, for such 
a list frequently reveals unconsaous dietary errors 

Acttamwosts — The possibility of this from failure to ab 
sorb the vntamins, or because of their absence from the food, 
makes one press the use of cod liver oil or its substitutes, 
yeast preparations, tomato and other fruit juices, butter and 
milk It IS of more than passing interest that mineral oil, 
being unabsorbable, carries out some of the fat soluble vitam 
ms, A, D and E Indeed, as the result of her experiments, 
Rowntree recommends that mineral oil should never be given 
unless accompanied bv generous quantities of vitamin A, as in 
butter 

Constipation — Space docs not permit consideration of the 
whole treatment of constipation, but diet comes first in im 
portance In addition I would say a word about the use of 
drugs Doubtless in protest against the oldtimc prescribing 
of strong cathartics, the New Dealers in medicine have branded 
the prescribing of cathartics as a medical enme But what if 
their other measures are unsatisfactory^ I have found this to 
be the case in numerous instances Alv^ircz notes that ‘‘Even 
the bulky diets tend, after a time, to lose their efiicac} MTien 
the bowels do not move in response to the permissible diet the 
profession has done worse things than prescribe laxatives It 
1' true patients with chronic constipation readily acquire the 
cathartic or enema habit, for they *^ck relief from an abnormal 
and distressing condition but education as to what is proper 
functioning of the bowels and as to how this ma> be secured 
ma> bnng about the correct use of both hxativc drug^ and 
laxative foods Hurst Alvarez, Lawrence and McOincc and 
manj other writers have pointed out that rougliage diets do 
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more harm to a sick or sensitive colon than any mild chemical 
laxative 

For the relief of the constipation bland agents of the soften- 
ing and bulk-producing group may be tried, such as mmeral 
oil and agar But usually agar does not suffice, and when this 
IS so I hke the addition of a tonic laxative in the form of 
cascara-agar or cascara-bassorin Milk of magnesia m small 
doses at night carries down water and is a useful softener and 
bulk producer for some patients Morning sahnes help for a 
time but give entirely abnormal stools Phenolphthalem may 
also be helpful, but it is irregular in its action and is prone to 
make unhealthy loose stools, especially is this true of the mix- 
tures of phenolphthalem, magnesia and mmeral oil But con- 
stipation IS not cured by changing it to diarrhea Best of all 
are the tonic laxatives, cascara, senna, rhubarb and alom 
They act essentially on the colon and not on the small intestme 
They do not produce inflammation and they continue effective 
for years in low dosage Their dose is properly kept low or 
they mil produce the condition of hyperimtable colon 
Drastics, that is, drugs that readily produce inflammation, 
such as podophyllin, colocynth and jalap are not employed 
An occasional dose of castor oil, or calomel followed by 
salts, greatly benefits these patients, not only by loosenmg 
and carrying out the mucous sheets, but possibly also by remov- 
ing toxic matenal and by improving the portal flow through 
the hver These drugs begin their action high up in the small 
intestine and so make a profound change m the circulation of 
the whole bowel and the liver A weekly enema of saline, but 
. not soapsuds, may also be advantageous 
^ Painful hemorrhoids, an anal fissure or severe anal cryp- 
titis may make difficulties They can be treated by the mghtly 
instillation into the rectum by means of a soft rubber ear 
syringe, of 60 cc (2 ounces) of ohve oil to be retained over 
night, by the apphcation of a 5 per cent ointment of ethyl 
ammobenzoate in petrolatum album, or by the insertion of a 
suppository of 0 3 Gm (5 grams) of ethyl ammobenzoate 
The feces should be kept soft by mouth doses of mmeral oil 
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Should this treatment not suffice a proctologist is a necessary 
help 

To dislodge the muats that adheres so tightly to the bowel 
wall and to clean out the cesspoool materials, we give colon 
irrigations and an occasional dose of castor oil, raild mercurous 
chloride followed by salts, or salts alone 

We give colon irngations two or three times a week at 
first, and later once a week or once m two weeks An elaborate 
apparatus is not required Our method is to use several gallons 
of plain warm water by the two-tube process, usmg as the 
inlet tube a catheter, number 20 French, and as the outlet 
tube a velvet eye, closed-end rectal tube, number 30 French 
The inlet tube is inserted about 6 mches, the outlet tube 4 
inches The bag is hung low to give not more than 2 feet of 
pressure and the water Is run m very slowly, usually about an 
hour being allov.ed for an irrigation, as the clinging mucus ma> 
take a lot of soaking before it is dislodged For the first gallon 
the patient is placed on the left side and for the rest of the 
irrigation on the back It is desirable for the bowels to move 
before the irrigation, and if they have not done so already they 
are cleansed with a plain water enema, and then a short time 
IS allowed for the defecation reflexes to quiet down before the 
irrigation is given ^Ye ne\er give irrigations to move the 
bowels, but for the purpose of cleansing the region abo\ c the 
defecation area and irrigating the bowel wall as far up as the 
water will reach, and just as a stomach is lavaged with water 
until it IS dean, so do ue tr> to la\agc the colon until it is clean 
(Sec author’s artidc on Colon Irrigations in the A M A 
Handbook of Physical Therapj ) 

Colon imgallons are not neccs*;ary in the treatment an\ 
more than throat irrigations arc necessary m tonsilhti'^, 
strapping in pleunsj , or heat in lumbago But they are a great 
help 

Nervous or Ps%chic Manijcstattoiis — Tn this group the 
P'^\chntric treatment is the same os that for similar patients 
who do not ha\c mucous colitis The cmolionalI> unstable 
patient, the phy^iaan must handle with the utmost kindness 
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and consideration, but also with decision Such patients be- 
come worse when found fault with or treated brusquely As 
they take everything quite seriously and readily misconstrue 
what one says, the wise physician avoids making dogmatic 
statements or pointed remarks about foods, remedial measures 
or the methods of other physicians 

We must keep in memory Kantor^s three R^s, Reassur- 
ance, Reeducation and Relaxation We strive to expel from 
the minds of these patients the fear of organic disease, to fill 
them with hope, to correct their distorted views of their con- 
dition and of how a bowel should act and to point the way for 
them to overcome their habitual tenseness Success some- 
times depends on one^s ability to induce them to talk about 
their secret worries, to pour out their pent-up emotions, and 
on one’s power to stimulate them to meet life’s troubles in a 
grown-up way There is no reason why we cannot all be 
psychiatrists with most of our own patients, for, as someone 
has said “Few people are so deep that they require special 
technic to get at the bottom of their minds ” But it does take 
patience and a S3mipathetic attitude 

To say to one of these unfortunates, “There is nothing 
the matter with you below the neck,” or “If you would stop 
thinking of yourself you would be alright,” is not playing 
ball, and it renders the outlook hopeless To classify the pa- 
tient as a “neurotic fool” or a “neurasthenic” ends the 
physician’s usefulness, for then he ceases all further investi- 
gation and lowers or abolishes his subsequent interest in the 
patient 

We instruct the patient never to overdo, never to carry 
anything, physical, emotional or mental, to the point of over- 
^ fatigue We try to arrange occupation, recreation and rest 
in proper proportions without allowing the patients to coddle 
themselves, and we do not permit extra responsibilities, such 
as polibcal, club or church committee work, outside educa- 
tional courses, or teaching Sunday school We insist on early 
retirement and a complete period of rest and relaxation each 
day, usually after the midday meal, or before dinner Dur- 
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mg the rest penod a hot-^ater bag, an electric pad or a 
hot compress may be applied to the abdomen The object is 
to obtain as complete mental and muscular relaxation as pos- 
sible After the bowels, diet and daily habits are under good 
regulation, we may advise a change of surroundings to get the 
patient away from oversol icitious or nagging fnends or from 
the wear and tear of home or business 

If, at the outset, patients are too sick to carry out this 
plan, it is seldom possible to get them well in home surround 
mgs, and in such event they are placed for a time in the hos 
pital where they mil be under penmnal supervision, where one 
can talk mth them, encourage them and watch them, and 
teach them hou to relax, and uhere one can keep the famil> 
away as much as seems wise Here they are gi\ en cold spinal 
douches, cold rubbings up and down the spine, cold packs, 
massage, hot applications to the abdomen during a part of 
the dav, or other forms of physical therapeutics, as well as 
care of the diet and bouels and plenty of rest If one’s local 
hospital IS not satisfactory for this class of patient, one can 
send the patient to some well conducted ‘^natonum where 
fads do not prevail \ATien the patient returns the home treat 
ment will hav e to be resumed for all that spa or institutional 
treatment can do is to gi\c the patient a fresh start The 
effects mav be removed, but often not the cause 

For the nervousness uc may give about 1 3 Gm (20 
grains) of a bromide after the morning and evening meals, 
or when the irritability and sensitiveness are most noticed bv 
the patient I di'^likc the continued use of phcnobarbital for 
these patients as it depresses both their vitalitv and their 
•spirits and thev ■win become habitues For the insomnia 
vv hich must be ov creome b> drugs for a penod n c giv c bromide, 
carbromal or barbital \ alcnnn is helpful and a good nerve 
cocktail to tide them over *;pccial stresses is n Icaspoonful or 
two of a mixture of equal parts of aromatic spirit of ammonia 
compound tincture of lavender and spmt of chloroform 
This ^ic;o 1 food carminative Strvchnmc is usuallv contra 
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indicated as the patients are already in a state of overtone, 
but this should be determined by testing their deep reflexes 
Conclusion — I beheve that m a large number of mucous 
colibs patients a practical cure is possible, but for cure it is 
necessary to contmue the bowel treatment for a long time 
I have seen many of them in senous nervous states who, after 
the cure of the bowel trouble, ceased to be more than normally 
nervous To treat these patients as disagreeable neurasthemcs 
and to neglect the bowel is a great mistake 

The chronic mvahds of this class, whether highly neurotic 
or not, come to us because they are dl, otherwise they would 
not seek a doctor If the family is out of sympathy, the 
doctor must not be Many of them are misfits, or victims of 
circumstances or of an overweening and misdirected ambition 
They need not only the care of their bowels and their general 
health, but m addition such psychiatnc treatment as they 
would be entitled to if they did not have mucous cohtis They 
consume a lot of time and cannot be burned But is it not 
one of the most pleasurable functions of a physician to change 
discouragement to hope, unhappiness to happiness, meffiaency 
to effiaency, and mvahdism to comparative health? For many 
of these patients the fanuly physician can do much Indeed, 
a knowledge of the family affairs and sympathetic discussion 
of them will often prove more helpful than any treatment that 
can be devised as the result of laboratory tests 
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THE PRACTICAL VALUE OF THE ERYTHROCYTIC 
SEDIMENTATION TEST 

When freshly drawn blood is treated with an anticoagu 
lant and allowed to stand, the erythrocytes tend to separate 
from the fluid elements and to settle toward the bottom of the 
container WTien speamens from healthy individuals are used, 
the rate of fall is slow eiiccept when physiologic conditions 
as pregnancy and menstruation are present On the other 
hand, when samples of blood are taken from patients suffer 
ing from infectious diseases, anenua, or certain nonmfectious 
conditions, the rate of fall of the erythrocytes is increased be 
>ond that found in normal individuals Of considerable im 
portance to the dimaan is the observation that the increased 
rate of fall is proportional to the activity of the disease process 
rather than to the size or extent of the lesions 

A comparison of the patient’s temperature and sedimcn 
tation rate indicates that there is little if any direct relation 
ship between them It is true that \^hen the temperature is 
high, the sedimentation rate also tends to be high, but there 
IS great %anation in different t>"pcs of di'^cascs In infectious 
dtscascs which run a limited course such as U^ihoid or pneu 
monia, the temperature and sedimentation cur^c:^ run a some 
^'hat parallel course vnih the exception that the temperature 
tends to return to normal sooner than the sedimentation rate. 
In more dironic conditions such as some manifestations of 
rhnimalic fc\cr or tuberculosis, the temperature nia\ remain 
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normal for several months while the sedimentation rate re- 
mains elevated In rheumatoid arthritis, the patient may 
never have fever throughout the entire course of his disease 
and yet have a markedly increased sedimentation rate Similar 
results are obtained when sedimentation rates and Schilling 
differential white blood cell counts are compared 

The sedimentation test is not specific for any one disease 
or group of diseases Infectious diseases, however, have the 
most consistent and highest sedimentation rates, and it is with 
this group of pathologic conditions that an estimate of this 
rate offers the most information to the physiaan 

TECHNIC FOR SEDIMENTATION TEST 
Many methods for performing the sedimentation test are 
in common usage, only a few of which are satisfactory In 
the first place, an anticoagulant should be used that does not 
m itself affect the sedimentation rate Heparin meets this 
requirement while sodium citrate does not In the second 
place, a correction for anemia should be made It has been 
previously stated that anemia affects the sedimentation rate, 
and as anemia is frequently a progressive phenomenon dunng 
the course of an infectious disease, results would be mislead- 
ing unless corrections were made for it Rourke and Ernstene 
have devised a technic which has proved to be highly satis- 
factory, and readers are advised to consult their ongwal 
article ^ 

APPLICATION IN SPECIAL PROBLEMS 
Question of Neuroses — In private practice as well as in 
the institutional care of patients, the question occasionally 
arises as to whether a patient^s complamts are on a functional 
basis or due to some organic disease The test has a limited 
value in solving this problem A definitely elevated sedimen- 
tation index (0 5 or higher) indicates orgamc disease pro- 
viding the usual causes of error such as pregnancy and minor 
upper respiratory infections are eliminated When such ele- 
vated sedimentation indices occur, considerable effort should be 
made to determine the underlying morbid process A normal 
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sedimentation rate on the other hand does not rule out or 
game disease, as the condition may be due to some patho 
logic process that does not affect the rate 

Rheumatoid Arthritis — The test is particularly useful 
in following the course of the disease m patients with rheu 
matoid arthritis The wnten m collaboration with E E Nicholls 
has reported m detail their experiences with the sedunentation 
test m this disease, and has found it a valuable diagnostic and 
prognostic aid In this condition, the temperature is seldom 
elevated, while the total or Schilling differential white ccU 
count IS frequently withm normal limits The patient’s symp- 
toms are an unreliable index of the activity or progress of the 
disease, as they are very easily modified by weather condi 
tions, rest, and exercise Likewise, exammation of the joints 
without additional aid sometimes misleads even the expert 
student of arthntis, as some of our active and most rapidl> 
progressing cases have little swelling and tenderness of the 
joints The sedimentation test is, therefore, the most reliable 
aid that the physician has in determining the three important 
questions that concern the welfare of his patient In the first 
place Is the disease active? Secondly How active is it^ 
Thirdlj Is the patient improving or getting worse under the 
treatment that is being administered to him? A sedunenta 
tion index 0 4 or less indicates that the disease is inactive or 
nearly so, an index of 2 0 points to an active disease while 
decreasing indices at intervals show the favorable respon'^ of 
the patient to treatment With more gcneml employment of 
the sedimentation test in rheumatoid arthntis, it is probable 
that many questionable forms of therapy wall be di^rdcd 
and more rational ones adopted 

Rheumatic Fever — in rheumatic fever the ‘^imcnta 
lion index emplojcd in conjunction with temperature records 
and Schilling differential white cell counts provides additional 
Tid to the clinician in determining the aclivaiy and course of 
this important disease A case of rheumatic fever should not 
be considered inactive until these three indices have relumed 
to normal Experience has taught phy^iaans the hnporLance 

V*OL. iS— 
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normal for several months while the sedimentation rate re- 
mains elevated In rheumatoid arthritis, the patient may 
never have fever throughout the enUre course of his disease 
and yet have a markedly increased sedimentation rate Similar 
results are obtained when sedimentation rates and Schilling 
differential white blood cell counts are compared 

The sedimentation test is not specific for any one disease 
or group of diseases Infectious diseases, however, have the 
most consistent and highest sedimentation rates, and it is with 
this group of pathologic conditions that an estimate of this 
rate offers the most information to the physician 

TECHNIC FOR SEDIMENTATION TEST 
Many methods for performing the sedimentation test are 
in common usage, only a few of which are satisfactory In 
the first place, an anticoagulant should be used that does not 
in itself affect the sedimentation rate Hepann meets this 
requirement while sodium citrate does not In the second 
place, a correction for anemia should be made It has been 
previously stated that anemia affects the sedimentation rate, 
and as anemia is frequently a progressive phenomenon during 
the course of an infectious disease, results would be mislead- 
ing unless corrections were made for it Rourke and Ernstene 
have devised a technic which has proved to be highly satis- 
factory, and readers are advised to consult their original 
article ^ 

APPLICATION IN SPECIAL PROBLEMS 
Question of Neuroses — In private practice as well as m 
the institutional care of patients, the question occasionally 
arises as to whether a patient’s complamts are on a functional 
basis or due to some organic disease The test has a hmited 
value m solving this problem A definitely elevated sedimen- 
tation index (0 5 or higher) indicates organic disease pro- 
viding the usual causes of error such as pregnancy and minor 
upper respiratory infections are eliminated When such ele- 
vated sedimentation indices occur, considerable effort should be 
made to determine the underlying morbid process A normal 
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sedimentation rate on the other hand does not rule out or 
game disease, as the condition may be due to some patho- 
logic process that does not affect the rate 

Ehenmatoid Arthritis- — ^The test is particularly useful 
in following the course of the disease in patients wth rheu 
matoid arthritis The wnter* in collaboration with E E Nicholls 
has reported in detail their expenences wath the sedimentation 
test in this disease, and has found it a valuable diagnostic and 
prognostic aid In this condition, the temperature is seldom 
elevated, while the total or Schilling differential white cell 
count is frequently within normal limits The patient's sjnmp 
toms are an unrehable index of the activity or progress of the 
disease, as they are very easily modified bv weather condi 
tions, rest, and exerase Likewise, examination of the joints 
inthout additional aid sometimes misleads even the expert 
student of arthntis, as some of our active and most rapidl> 
progressing cases have little swelhng and tenderness of the 
joints The sedimentation test is, therefore, the most reliable 
^d that the physidan has in determining the three important 
questions that concern the welfare of his patient In the first 
place Is the disease active? Secondly How active is it** 
Thirdly Is the patient improving or getting worse under the 
treatment that is being adramistered to him^ A sedimenta 
fion index 0 4 or less indicates that the disease is inactixc or 
nearly so, an index of 2 0 points to an active disease while 
^easing indices at intervals show the favorable response of 
1 c patient to treatment With more general emplojanent of 
c "^imentation test m rheumatoid arthritis it is probable 
I many questionable forms of therapv viall be discarded 
^ more rational ones adopted 

bon Fever — In rheumatic fever, the sedimenta 

employ ed m conjunction with temperature records 
^ Schilling differential white cell counts provides additional 
the climdan m determining the activity and course of 
important disease A case of rheumatic fever should not 
^sidcred inactive until these three indices have returned 
®unnal Experience has taught phj’sicians the importance 
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of determining the presence or absence of rheumatic mfection 
particularly in children as too early resumption of exercise 
following an attack undoubtedly increases the patient’s chances 
of a relapse and possibly promotes cardiac damage 

Pulmonary Tuberculosis — In pulmonary tuberculosis, 
the sedimentation test is a distinct aid to those famihar with 
its use In this disease, however, secondaiy infection of the 
bronchi by organisms other than tubercle baalh takes place, 
especially m advanced cases The question then arises as to 
how much of an elevated sedimentation rate is due to tubercle 
bacilli and how much is caused by the secondary mvaders 
As long as this factor is always kept in mmd, however, the 
test may be utilized with considerable diagnostic and prog- 
nostic aid to the chnician 

In detecting early tuberculous mfection, the sedimentation 
test IS sometimes of value In general medical chmcs where 
this test IS frequently employed, an abnormally high sedimen- 
tation rate has prompted the physician to thorough and exten- 
sive search for an infective process, leadmg m some cases to 
a detection of an early lesion of tuberculosis 

The sedimentation test is also of help m foUowmg the 
course of the disease m any particular patient, and is of con- 
siderable value when patients are being treated at regular m- 
tervals by pneumothorax When used in conjunction with 
sputum exammations and temperature records, a satisfactoiy 
picture of the course of the disease is obtamed In the am- 
bulatory treatment of tuberculosis by pneumothorax, the sedi- 
mentation mdex IS more rehable than the temperature for the 
obvious reason that the temperature varies considerably dur- 
ing the course of a day, while the sedimentation mdex remains 
constant ' 

A normal sedimentation test at the time when a patient 
with tuberculosis is considered to have reached an arrested 
or inactive stage of the disease affords assurance to the phys- 
laan that his impression is correct A high mdex, on the 
other hand, does not mdicate activity of the disease, for sec- 
ondary mfection m the bronchi may be responsible 
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Acute Febrile Diseases — In acute infectious diseaseb 
that run self-limited courses, such as typhoid and pneumonia, 
the sedimentation test offers httle if any help beyond that 
supphed by temperature records and Schilling white blood 
cell determinations, and its routme use m these diseases is not 
recommended 

SUMMARY 

The sedimentation test is a valuable diagnostic and prog 
nosbc aid to the ph3^ician, especially as regards chronic m 
fectious diseases At times, it is a help in diHerenUating 
between functional conditions and organic disease In rheu 
matoid arthritis, it is the most reliable test for estimating the 
activity of the mfectious process and in determining the re- 
sponse of the patient to therapeutic measures AVhen em 
ployed in conjunction with temperature records and Schilling 
differential white blood cell counts, the presence of active 
rheumatic fever may be definitely determined In pulmonary 
tuberculosis, it is of value in delecting the presence of the 
infection, m following the course of the disease, and in cs 
tablishing the fact that the process is no longer active 
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CLINIC OF DR HAROLD J STEW ^RT 

Vew York HosprrAL and the Department of jMedicine, 
Cornell UNiVERSiri jMedical College 


the occurrence of hemoptysis as a symptom 

OF ACUTE HEART FAILURE IN IHE PRESENCE OF 
MITRAL STENOSIS 

I WTSH to discuss one symptom which occurs frequently 
in the life history of patients suffering from mitral stenosis 
and one nhich is frequently misinterpreted I refer to the 
symptom of blood in the sputum, and the more profuse c\ 
prcssion of it, of hemoptysis There are five situations all 
different, in which blood appears in the sputum of patients 
suffenng from mitral stenosis which might give nse to diffi 
^Ity of interpretation of this symptom, and the prognostic 
implications in each instance are different I refer to its oc 
currence (1) m the course of a pnmary pneumonia { 2 ) to 
its occurrence as a sign of pulmonary infarction, (3) to its 
<^rrence in pulmonary edema, (4) to its occurrence in the 
of paroxysmal pulmonary hemorrhages described b\ 
^^enheimer and Schwartz/ and (5) finally that which con 
^rns Us at this lime, to Us occurrence ns a sign of acute cardiac 
allure Hemorrhages m mitral stenosis due to pulmonaiy 
tuberculosis, bronchiectasis, vancose veins, and caremomnto- 
5is Will not be considered here It is its occurrence in the last 
instance enumerated above, namelj, as i sign of acute heart 
ailurc, that the sign is frequentU misinterpreted as being due 
® pulmonary infarction and for this reason warrants anaU'^i 
*^0 case of the first patient I shall present contrasts m 
patient the occurrence of this s>aTiptom, hcmoplv'sis, m 
rce of the situations mentioned above, nnmcl>, as a «ign in 
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pneumorua, as a sign of pulmonary edema and finally as a 
sign of acute heart failure I shall give only the data neces- 
sary to create for you the chnical picture which he presented 
The patient, R N , a white male, thirty-eight years of 
age, was first admitted to hospital November 11, 1933, and 
discharged November 30, 1933 He complained of cough and 
expectoration of two weeks’ duration, mtermittent rise of 
temperature for two weeks, edema of the ankles for three 
days, and acute dyspnea and orthopnea for five hours 


PainUy History — The famih history was of no significance in its bearing 
on the patjcnt^s iJlncss 

Past History — ^Thc patient had never suffered an attack of rheumatic 
fever, chorea, or acute tonsillitis, he did not admit to having exhibited the 
symptoms of other manifestations of rheumatic infection 

Cardiac History — ^When the patient was admitted to the United States 
Army in June, 1917, cardiac disease was not detected He did not go over sea 
The examination uhen he was discharged from the army in March, 1919, 
revealed a ^‘cardiac lesion ” He was without symptoms at that time and dis- 
regarded the advice to avoid overexertion In the next few years he became 
aware of slight palpitation and fatigue on overexerlion In February, 1924, a 
first break in compensation, characterized by palpitation, occurred, for which 
he was admitted to the Brooklyn Naval Hospital for two weeks On dis- 
charge, he hmitcd his activities and took digitalis intermittently A second 
break characterized by 4ialpiiatwn and dyspnea occurred in October, 1929, for 
which he was admitted to the same hospital for three weeks, after gomg home 
he remamed in bed until February » 1930 On beginmng to get up a third 
and similar break m compensation occurred for which he was treated at home 
by rest m bed and the use of digitalis When he recov ered from this attack he 
took digitalis at irregular mtervals agam and remained well, without wdrking 
however, until the onset of a pulmonary infection on October 30, 1933, with ex- 
treme fatigue and chillmess Later dunng this day the patient expcnenced a 
shaking c hill and nse m temperature to 101“ F occurred Cough with sputum 
WTis present, as well as palpitation of the heart The next day he felt better but 
when he got up in the cvenmg his temperature rose to 103® F Digitalis and 
rest in bed were prescribed The temperature gradually fell to normal and on 
November 5th, he began sitting up and discontinued taking digitalis On Novem- 
ber 5th, 6th, and 7th, the afternoon temperature rose agam to 101® or 102® F , 
on November 7th, edema of the ankles was observed On November 11th, the 
temperature was again normal and the patient got up, in the evemng, however, 
when the temperature rose to 102® F and dyspnea and orthopnea appeared the 
patient was admitted to New York Hospital Since October 30th, cough 
had been productive of sputum which was at times '‘rusty and at other times 
blood-streaked Digitalis bad not been taken smee November Sth, with the 
exception of IS drops of a tmeture on November 10th 
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ctnt in>doc>te5. The \*ciitricuhr rate had betji raainUined at a ilo\* rate by 
the continuance of dlgilalia and on Nox'ember 24th the Ihtx was felt onl> 
at the costal margnL ConvTilcsctncc was without incident and the patient was 
dfacharged November 30 1933 The urine on discharge was free of albumin 
and the sediment did not contain formed eJements 

In summary, the outstanding events in this episode were 
the sudden onset with chill, nse in temperature, expectoration 
of rusty sputum and sputum containing blood, signs of con- 
solidation of the lower lobe of the right lung, followed b> signs 
of involvement of the left lung, marked leukocytosis, and the 
isolation of Type HI Pneumococcus from the sputum Asso 
aated with this 3vas cardiac insufhaency 

In the neat two episodes hcmoptj'sis was of different eUoIogic origin from 
that Just described On the second admission December 10 1933 the com 
plaint was of spitting blood and of ha\ing suffered a chill The patient was 
discharged from the ho^ital as has been stated on NcnTmbeT 30lh and was 
up around the bouse but did not go out Three dajs bter he began to cough 
Two da)** later rtiil he began to rabc sputum streaked with frrigAl red blood 
and five daj-s later slUI he was raising about 4 tablespoons of **purc^ blood 
a da> Two days later while wralklng to the bedroom from brcalcfasl he 
suffered a dmklng chill aivxJatcd with dy^^pnea orthopnea aiKl cyanosL 
He wished the windows to be opened in order to breathe sufficient air During 
the day he expectorated 4 f>fnf of "pure*’ blood this wmptom was not 
associated with pain in the chest at any time He was admitted to the hos- 
pital December 10 1933 

On examination be appeared acuteb HI The temperature was 102 F 
(rcdal) the \‘enlricular rate was 132 per minute and the pubc rale S4 The 
respiratory rate was 28 per minute Marked dyspnea orthopnea and cynnons 
w-erc present rer^iration wirs profuse The \tim of the neck were greatly db 
tended The heart was enlarged both to the right and to the left on percusrion 
and rapid auricular fibrillatioQ with a wide pulse deficit was present The sys 
toUc blood pressure was 86 rom of mercury and the diastolic 60 Signs of 
mitral stenosis and insufficiency were present Examination of the lungs 
rescaled no abnormalii\ on percus ion Many inconstant musical riles were 
heard oxer the whole chest both anteriorlj and postcrforly and a moderate 
number of moist riles at both ba«es posteriorlv Examination of the abdomen 
rniealed no sigm of asdte* the hver vns palpable 6 cm below the costal 
tnargjn Edema of the exttemUlm was not prcsenl Ouabain OJ0005 Cm, 
was gi\Tn fnlravenou I> followed hx the tse of digiUlls by mouth although 
400 cc of bloo<l wmts removed l»j vein xmom clldcntion persbter! The 
cnnnl of the white blood cell was 20X100 Of these crlK 51 per cent were 
adult polymorphonuclear In form 31 prr cml imnuiurr ixils-tnorphonuclear 
cells 10 per emt hunphocMes 5 per emt monoc^1c^ and I per cent eosino- 
phil The count of the red blood ndh was 4 “TW/CO hemo-Mtln *3 per cent 
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(Sahli) The urine contained a trace of albumin, and h>abne and granular 
casts were present in the sediment After digitalization (Fig 96, December 10th 
and following), the patient was improved the next day and by evenmg the 
temperature bad fallen to normal and did not rise again, and the ventncular 
rate fell to 70 and did not rise above the normal level again There was no 
cough and no sfndum after admission to the hospital At no tune did the 
patient experience pain m the chest x^Ray examination of the chest showed 
marked general mottling (Fig 97, A) On December 14, 1933, the count of 
the white blood cells was 8600 only and did not mcrease again On Decern*' 
her I8th, there were stQl a few moist rales at the lung bases piostenorly and 
the hver was felt 2 cm belou the costal margin In the evenmg of December 




Fig 97 — In this figure are reproduced x-ray photographs of the chest of 
patient R New York Hospital History No 45479 Photograph A was 
taken on December 11, 1933, and shows diffuse mottling This photograph was 
taken with a portable x-ray apparatus Photograph B was taken on Decem- 
ber 18, 1935, after the patient had improved The lung markings are less 
dense m this photograph. 

19th, the patient coughed up about IS cc of bloody mucus and a small 
amount again dunng the morning of December 20th Assoaated with this 
X there was no nse m temperature, the ventncular rate rose slightly, however, 
-^^the first evenmg but fell again at once No change in pulmonary signs occurred 
^ The use of digitalis was contmued and the lungs became free of rfiles and 
the hver could no longer be palpated, he was discharged January 7, 1934, 
after sittmg up for seven days At this tune the diffuse mottling which was 
present in the earher x-ray photograph of the chest had disappeared (Fig 
97, B) On this admission, then, the outstanding signs and symptoms were 
frank hemoptysis, rapid venirtadar rate, rise tn temperature, leukocytosis, and 



HEMOPTYSIS AS SYMPTOM OF HEART FAILXJRE 923 


the prescnu of a few rdles al Ike Itmg bases and dramatic improvement foJ 
lowini dJtitaltuxtion 

The dijLgnosls on this idmlssion was Etiolofic Rbenmatlc fever (?) 
-tnalomical Mitral stenosis and itt3uffidcnc> cardiac enlargement, right axis 
deviation Physiologic Auricular fibriDation hemoptysis associated with acute 
heart faBure 

The third admission of this patient occurred on January 21 1934 and the 
discharge on Januar> 29 1934 Fonowing discharge from hospital digltallxa 
lion was maintained and the patient slowly impro\*ed On January 20lh 
the day before the third admission he r^ent out for the first time, Thb fn 
volved walking up and down stairs When be reached home be was \“ery 
short of breath and began to spit blood He experienced no pahs During the 
next day and the day of admission he coughed up 4 cups of bright red blood 
mixed with sputum The blood was fresh It tasted salty and warm In the 
afternoon of January 21st, r\hen the temperature rose to 104 F and he 
becarae nauseated and TOmlted he was admitted to the hospital at 7 p xr 

On admission the temperature was 103,8 F (mouth) The \cntrkular 
cardiac rate v,-as 128 per mmute the radial 78 The systolic blood prcisurr 
was 112 mm of mercury the diastolic, 55 The respiratory rate rvas 30 per 
minute. He appeared acutely tlh There was cyanosis The \’ein3 of the neck 
were not distended There were signs of cardbc enlargement and of mitral 
stenosis and Insufficiency rapid auricular fibrlHallon was present There were 
signs of a moderate degree of congestion at the lung bases posteriorly A 
friction rub was not heard Asdtes was not present the li\*tr was palpated 

4 on below the costal margin edema of the extremities was iwt present- The 
count of the white blood celH was 17,000 54 per cent of these were adult and 
"33 per cent immature polyTiiorphonutlcar cells 8 per cent lymphocytes and 

5 per cent monocytes The count of the red blood cells was 3300JD00 and 
the estimation of the hemoglobin 13 Gm The urine was negati^ On being 
placed at rest In bed the temperature had fallen prompt]\ to normal by the next 
mondng (Fig 96 Januarv 21st and foUowdng) and remained normal during 
the day rose ibghUy to 101 F the following morning (January 23rd) and 
then fell to normal and did rnd rise again The \entricubr rate fell promptly 
to normal and remained low Digitalization was maintained On January 
2 nd the count of the white cells was 9700 on January 23rd, 10,600 and 
then fell to 8000 on January 27th The patients general condition iinpro\-ed 
in a lashion parallel to these changes Frank hcraoirtyib dH not occur after 
admisrion to the hospital Nrithrr cough nor sputum containing blood was 
Present after the morning of January 23rd On Januan 2Sth a few riUes 
"nly were present at the lung bases posteriorly and the Ihcr was felt 3 cm- 
Wow the costal margin i Ray photograph of the chest on Januarv 22nd 
•bowrd diffuse mottling but no evidence of pulmonary hfarcthn or pneumonia 
^ Januarv 28lh the chest was free of riles. The IKtt was no longer palpable 
»od on January 29th, the patient was transferred to KlncsbrWee \c(eram 
Hiwplial for ccn\aWtnce with adder to conllnoe ibe u«e of dlritalis 

This episode, as was also the preceding one was chamc 
terized bj pulmonary hemorrhage coming on after overexer 



924 


HAROLD J STEWART 


tion, and accompanied by rapid heart rate, fever, leukocytosis, 
signs of pulmonary congestion, and characterized finally by 
the rapid disappearance of these signs and symptoms when 
the patient was placed at rest m bed In this instance again, 
hemoptysis occurred as a sign of acute heart failure 

The fourth admission of this patient to hospital occurred 
on June 10, 1934, at 7 24 p m , he died four hours later at 
11 26 p M He complained of dyspnea and of spitting up 
frothy pink sputum for one day 

Interval History — ^The patient was discharged to Kmgsbndge Veterans’ 
Hospital on Januar> 29, 1934, for convalescence, and remained there until 
Apnl 28, 1934 He remained m bed most of the time until Ma> 20, 1934, 
when he increased his actiMties and began to go for w^ks Digitalis was 
continued On June 3, 1934, one week before admission, he developed cough 
and sputum after taking a short walk and felt ver> ill He remamed m bed 
two da>s and then went for another walk Again he felt worse and because 
the cough was more pronounced he remamed m bed On June 8, 1934, swelling 
of the feet was observed On the morning of June lOth, he suddenij began 
to sweat, and the heart nte which had until now^ remained slow increased to 
102 per minute He vomited four times during the day On the day before 
admission to the hospital the sputum became tinged with blood and on the 
afternoon of admission it became frothy and pmk vi color 

The patient w^ admitted to hospital in a semicomatose condition, the 
respirations were gasping The lips and nail beds were cyanotic He spit up 
frothy pmk sputum and drooled pmk mucus from his mouth The percussion 
note over the chest was resonant, and there were coarse moist bubblmg r^es 
heard all over the chest The> were audible at a distance from the patient 
without the application of a stethoscope Rapid auncular fibrillation was 
present The patient was obvnouslv suffering from pulmonary edema In 
spite of the withdrawal of 750 cc of blood by vein, the admmistration of 
digitalis per rectum, and the use of the oxygen tent, the patient died of 
pulmonarv edema four hours after admission 

The outstanding sjTnptom then on this admission was the 
profuse frothy pink sputum characteristic of pulmonary edema 

Summary of Autopsy * — Primary Anatomical Diagnosis — Chronic endo- 
carditis and calafication of mitral valve wath mitral stenosis and msufiSaency, 
hypertrophy and dilatation of heart, congestion and edema of lungs ^ bronebo- 
pneumoma, acute mediastmal lymphadenitis, pleural effusion, bilatera] (200 
cc ) , pencardial effusion (90 cc ) , chronic congestion of spleen 

Accessory —Multiple old mfarcts of kidneys, perisplenitis, mild, fibrous 
scar of apev of left lung, atheroma of aorta 

*The autops\ was performed by Dr Charles T Olcott 
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The description of the heart and lungs only need be pv-cn in detail 
Ilairt — ^The heart utu normal m location cxcqit for the tramierv: en 
largemctit which was most evident in the rfgit veniricU Its roeasuretnents 
were 13J cm in length, 12J cm in breadth 7 an in thickness. Its weight was 
690 Gm The left auncle was cnormouil> dQated and contained fluid bIoo<L 
The right auridc was dilated but less so than the left and It contained post 
mortem dot The mitral vali’e was of buttonhole shape its cusps almost 
completely caldfied The cusps were ver> faregular and folded ow on them 
iel\‘es- The lumen w'as 11 by 7 mm in site The tncuspki valve was 
moderately dflated and was 13 cm In circumference The cusps were not 
thickened Their cusps were within normal limit The left ventride was 
IJl cm in thickness the lumen was of tpproilniately normal size whDe the 
right ventricle was 0 7 cm in thickness The musculature of both was normal 
In color On microicopkal era mi rto lion nothing unusual was found AschoH 
bodies were not seen In the sections examined 

iKtigi— The right lung weighed 1100 Gm. the left 950 Gm Both were 
soggj throughout more so in their posterior aspects, the right more than the 
left. Ad areas suggestive of tnfarction were found on external examination 
The lungs on section showed no arras of consoIldaUon or hfjarciion On 
microscopical examination of the lung mirkcd congestion and edema and 
areas of eaili hj-postatlc pneumonia were found 

In this patient suffenng from mitral stenosis, therefore, 
there were four episodes associated with splitting of blood, a 
first due to T3T>e III pneumococcal pulmonary infection, the 
next two characterized by frank hemopU^is associated mcchan 
icallv with acute heart failure, and finally the fourth and 
terminal one associated with pulmonary edema That none of 
these episodes were due to pulmonary infarction was condu 
si\clj demonstrated at autopsy examination, since no scars 
of pulmonary infarction were found 

To summarize, the autops> , therefore, in this patient who 
on (our occasions had suffered from the symptom of blood in 
the "Sputum, the first occasion associated with pneumonia, the 
next tut) v\ith acute heart failure, and the fourth with pul 
monaiy edema, did not rc\cal cMdcncc of old or recent pul 
monarv infarction 

The care of the recond pallcnt to which I wth to call attctiUon h M H., 
ihe Hospital of the Rockefeller Iwthute \o 4932 a white JewLh male 

I take thb opportunll> of thanking Dr Mfird F Cohn of the Ho pttal 
ot the Rotkf feller Irvtitulc New \oTk, for bu kind pcrml ^Inn to report the 
of thb patient mcll of the one followinc 
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aged twenty >cars, who was first admitted to Hospital of the Rockefeller Insti- 
tute February 1, 1924, discharged May 29, 1924 He complained of shortness 
of breath smee November 30, 1923, and pain In the heart since October IS 
1923 * 

ramlly History — One sister died at nineteen years of age of rheumatic 
heart disease 

Past History— The patient enjoyed excellent health untfl the onset of 
the present illness Five >ears before this he was granted life insurance and 
his heart was said to be normal History of rheumatic fe\er and its mani- 
festations could not be eliated 

Present Illness — On December 15, 1923, the patient, while worJong as a 
shipping clerk, hfted a heavy case He felt somethmg “tear” beneath the 
upper part of his sternum, he coughed and brought up phlegm consisting for 
the most part of bnght red blood He experienced slight precordial pain 
Thereafter cough persisted and each time was accompanied by expectoration of 
bnght red blood, the amount of blood graduallv mcreased He continued at 
work for two weeks suffering from cough and cxpectoratmg bloody sputum, 
during this bme he was shghtly short of breath after hfting thmgs or going 
up stairs On October 30, 1923^ the patient felt weak At 3 A m on No^’em- 
ber 1st, he was aw'akencd by a sensation of heaviness in the chest He states 
that he “tned to cough the heaviness off,” and then brought up lumps of 
dark blood followed by red blood, he was consaous of it wellmg up m his 
mouth He experienced pain over his heart and palpitation He brought 
up in all more than a glass of blood He remained in bed and for four da\s 
afterward brought up blood m the sputum, the amount of blood decreasing and, 
finally, disappearmg entirely While he w^ up out of bed two weeks he 
suffered from palpitation and cough, although he did not limit his activities, 
he did not return to work. 

On November 30, 1923, he was running for a car and suddenly felt short 
of breath This s>mptora persisted On December 3rd, he began to cough 
and then to spit blood and again became aware of palpitation and went to 
bed He was admitted to Fordham Hospital on December Sth because of 
these symptoms They persisted for a day or two after ad mi ss i on to the 
hospital Digitalis was administered After three weeks m the hospital he 
was discharged to a convalescent home where he engaged in all the activities, 
such as dancing and walking The use of digitalis was discontinued There 
was recurrence of dyspnea and of precordial pam and he sought admission to 
the Hospital of the Rockefeller Institute on February 1, 1924 

Summary of Examination. — The temperature was 101° F (rectal) The 
ventricular heart rate was 130 per mmute, the radial 80 He was dyspneic, 
cyanosis was not observed The rhythm of the heart was that of auricular 
fibrillation There were signs of mitral stenosis and msuffiaency The heart 
was enlarged With the exception of a few riles at the extreme bases on 
deep breathing, the lungs were normal on exammation The hver was not 
palpable Edema w^ not present In the x-ray photograph of the chest the 
heart had the configuration typical of mitral stenosis and was enlarged The 
electrocardiogram showed auricular fibrillation, nght axis deviation was present 
On administration of digitalis the temperature fefi, the lungs became clear and 
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heart failure recurred, shown b> enlaigement of liver, edema, cyanosis and 
dyspnea, he became worse rapidly and he died May 10, 1928 Permission for 
autopsi was granted This examinaUon confirmed the anatomical diagnosis 
of mitral stenosis The examination of the lungs did not reveal pulmonary 
tnjorcts The diagnosis made on gross and microscopical examination was 
chronic passive congestion and edema of the lungs 


This second patient also falls into that group of indi- 
viduals suffering from mitral stenosis and auricular fibrilla- 
tion who exhibit hemoptysis as the prominent symptom of 
acute heart failure The autopsy report was cited to demon- 
strate that recurring pulmonary infarction did not account for 
the occurrence of hemoptyses 

I wish to recount briefly the history of a third patient 
stdl, who presented hemoptysis as a symptom of acute heart 
failure, and in whom there is evidence that the expectoration 
of blood was not due to pulmonary infarction 


F McG , Hospital of the Rockefeller Institute, No 6287, was a white male, 
t\\cnt> jears of age, first admitted to the Hospital of the Rockefeller Institute 
Januarj 19, 1925, complaining of shortness of breath and '‘fiuttenng^^ of his 
heart since Thanksgiving, 1924 There nas no histoo of rheumatic infection 
and there 'v^as no knowledge of the presence of heart disease until the symp- 
toms mentioned above occurred followmg overexertion He exhibited, on 
admission, signs of mitral stenosis and insufficiency, aortic msuffiaency, 
cardiac hypertrophv, and of mild cardiac failure Djspnea and c>anosis were 
present, rapid auncular fibniiation was present, the Jungs were free of rales, 
the liver v^a5 not palpable, there was no peripheral edema The symptoms 
were relieved b> the use of digitalis and the patient was discharged May 10, 
1925 The x-ra> photograph op this admission showed an enlarged heart 
which was of the form characteristic of mitral stenosis The patient was 
admitted to the hospital a second time from February 27 to March 24, 1927, 
because of a second attack of cardiac failure characterized by shortness of 
breath 

On Fcbruar> 3, 1928, he w'as admitted agam to hospital for a third time 
Three weeks before this he began spitting blood The bloody sputum con 
tinued for ten da>s, and because of it he remained m bed When he came 
to the hospital for follow-up examination on Februaiy 3, 1928, it was found 
that he not taking suffiaent digitalis to main tai n the heart rate slow and 
he reraamed in the hospital that this might be regulated There cyanosis, 
the lungs were dear, the hver was not enlarged, there was no edema During 
this admission it was deaded to remove the tonsils which were much en- 
larged, this was done under gas-oxygen ether-chloroform anesthesia The 
patient recovered rapidly from this operation and began sitting up two weeks 
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after the operation Three vrecks later still on ilay 5 1928 ivhBe the patient 
was sitting fa a wheel chair he died suddenly without anj prcmonitor> sicn. 
Autopsy examination did not reveal a satisfactory explanation for the sudden 
death infarcts wxre not found in the lungs or fa the brain Status Ninphalicus 
was present Death probably was the result of s'entrkuhr fibrillation The 
autops) examination confirmed the diagnosis of mitral stenosis, old endocarditis 
of the mitral and aortic s’alvet the lungs on both gross and microscopical 
examination revealed chrome positive congestion and edema onl> There was 
no evidence either of old or recent pulmonan Infarction 


This case illustrates once again the occurrence of pul 
monary hemorrhage as a sign of heart failure in a patient 
suffering from mitral stenosis 

I have presented three cases all of which have these factors 
in common (1) The presence of mitral stenosis as the pre 
dominant valve lesion, (2) auricular fibrillation as the cardiac 
rhythm, (3) the frequent occurrence of blood tn the sputum 
or hemoptystSf (4) autopsj examination in each instance 
showed the lungs free of recent or old pulmonary infarction 
Blood in the sputum has long been recognued as a mam 
fcstalion of derangement of the arculation Textbooks men 
lion more or less casuaU> the occurrence of hemoptysis in the 
presence of mitral stenosis, but its importance as a sjouptom 
and especially as a sign of acute heart failure has not been 
given suffiaent emphasis In manj instances in which this 
sjTnptom is presented pulmonary mfarction is diagnosed even 
in the absence of the usual signs and sjTnploms associated 
with this lesion It is the symptom of hemoptj«;is as cvadence 
of disturbance of the mechanics of the arculation that I wish 
to emphasize. 

The features which ‘^cem to characterize the occurrence of 
this s>Tnplom as a «^ign of heart failure in patients with mitral 
Stenosis arc these ( 1) It usuallv comes on after cither acute 
ovcrcxcrUon or prolonged penods of overexert ion (2) The 
*T^utum may be streaked with fresh blood at fir>t and later 
Tc<emble pure blood large amounts mav be expectorated ns 
much as 500 cc in twentv four liouni I have not ohsrntd 
under these circumstances the frothy and pinkish sputum which 
characteristic of pulmonan edema patients mav feel (he 
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Wood squirting with each heart beat or be aware of it welling 
up in the throat, and may be conscious of its wami salty taste 
(3) The hemoptysis or expectoration of blood-streaked sputum 
may be accompanied by a sense of stretchmg of the heart or 
by precordial distress (4) It is usually accompanied by in- 
crease m heart rate, by rise m temperature, and by leuko- 
cytosis It may occasionally be ushered in by the occurrence 
of a chill There may be a rapid fall in heart rate and tem- 
perature as the hemoptysis subsides (5) I have observed 
this sign as a profuse hemoptysis m patients as a result of a 
sudden strain placed on the heart by an acute upper respira- 
tory mfection (6) In the three patients reported the rhythm 
of the heart was auricular fibrillation, it occurs also, however, 
m the presence of normal smus rhythm (7) Dunng the penod 
of blood spitting there may be a few rales at the lung bases, 
they are not present usually in great numbers, however, and 
there is no diffuse scattermg of them throughout the lung such 
as occurs in the presence of pulmonary edema (8) The a:-ray 
photograph of the chest may either show no abnormahty or 
may reveal diffuse mottling which will clear withm a few days 
as the symptom abates (9) There is usually the absence of 
szgns of congestive heart failure (edema, ascites, pleural effu- 
sion), and this symptom in most instances occurs in patients 
who do not suffer attacks of congestive heart failure 

Blood in the sputum under the arcumstances illustrated 
by the cases of the three patients which have been recorded is 
different from the clinical circumstances surrounding its pres- 
ence m pulmonary infarction The essentially typical chnical 
features characterizmg this last situation are the sudden onset 
of pam m the chest, collapse, followed by rise m temperature, 
presence of pleural fnction rub, leukocytosis, and withm 
twenty-four hours the expectoration of clear currant jelly 
sputum and appearance of dulness over the area, and perhaps of 
the physical signs of consolidation The fall m temperature is 
usually by lysis and several days later jaundice may appear 
The occurrence of frank hemoptysis followmg even mass pul- 
monary mfarction, although it sometimes occurs, is not very 
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to it an increased amount of blood, which the hypertrophied 
right ventricle in turn propels into the pulmonary circulation 
This increased amount as we have seen probably cannot in the 
same period of time pass the stenosed mitral openmg The 
total amount of blood in the pulmonary vessels having filled 
all the reserve space available, and pressure in them having 
become greater than the vessels can withstand, pulmonary 
hemorrhage occurs The notion that the right ventncle does 
not fail IS given weight by the absence in these instances of 
very marked enlargement of the liver, absence of ascites, 
absence of edema, and of undue venous engorgement The 
physical mechanism, as well, by which pulmonary hemorrhage 
occurs in these instances is not clear ^Vhether loss of blood 
from the pulmonary circulation occurs by rupture of vessels or 
by general diapedesis cannot be stated This has recently been 
discussed by Proft " Nor are the controllmg circumstances 
or factors known which give nse, under one set of conditions 
of acute heart failure, to the frank hemoptysis in which what 
appears to be pure blood is allowed to pass out, and in another 
to the state in which pulmonary edema occurs, characterized 
by the extravasation or passing out from the blood stream of 
the fluid portion of the blood with a few laked red blood cells 
The first patient cited exhibited both phenomena, frank hemor- 
rhage and finally, on occasion of his last admission, typical 
pulmonary edema 

The prognostic implications are different, of course, in each 
of these types of pulmonary hemorrhage in the presence of 
mitral stenosis For obvious reasons, the most important one 
for differential diagnosis is pulmonary infarction In the case 
of pulmonary infarction the question of embohc phenomena 
arising from thrombi in the nght side of the heart due to the 
slowed circulation, or endocarditis, or emboh from the per- 
ipheral veins arises In estimating the prognosis in a senes of 
cases of paroxysmal pulmonary hemorrhages, Oppenheimer 
and Schwartz state that two died within three years mf the 
onset of these episodes The duration of hfe after the onset 
of pulmonary hemorrhages in the patients which I have dis- 
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cussed IS SIX months, four years, and three months, respec 
tively It IS recalled that auncular fibrillation ^'as present also 
in these patients A statistical analysis to amve at data for 
making a prognosis in the case of this symptom has not been 
made. In the case of the patients to which attention has been 
directed, it ^vas an occurrence as we have seen toward the end 
of their life span It may turn out, as De Graff* has showm to 
be the situation with regard to auncular fibrillation, that it is not 
an unfavorable prognostic sign in itself, but that it occurs after 
heart disease has existed for a long time, therefore, tonard the 
end of the Ufe span expected of that patient The individuals 
who suffer from this symptom are not those in whom attacks 
of congestive heart failure, exhibited by edema, asates, swell 
mg of the liver, pleural effusion, have been outstanding features 
Since the symptom appears more frequent!} after overexertion 
therapy directed toward this hne ma} be of benefit in preven 
tion The three cases were selected for presentation because 
in them were autops} examinations by which the inadcnce of 
pulmonary infarction could be ehminated 

Finall}, if one wishes to think in terms of heart failure of 
the right or of the left side, it does not seem possible, to 
assign the ongin of this symptom to the failure of either the 
one or of the other heart chambers The left ventricle is 
Imiitcd in Its output to the amount of blood that can arrive 
there through the narrowed mitral opening, the right ventricle 
m turn is limited in the amount that it can suppl} the left 
ventricle, in the situation now being discussed not bv the 
amount that is available, which appears to be ‘^uffiaent, and 
probably not b} failure in contraction but bv the amount it can 
pass on to the left ventncle through the stenosed opening in 
unit time Even at a tremendous pressure, and at a very rapid 
'elocitv of blood flow, the total quantitv of blood that can pass 
the stenosed opening in unit time is limited And it appears 
m the three cases which have been presented, that the right 
\entncle performs its function without failing (in the usual 
meaning of this word wnth respect to right and left side fail 
urc) propelling the blood forw-ard into the pulmonar} arcula 
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tion from which it cannot pass rapidly enough, in short, it 
performs its function perhaps all too well 

Note — ^After the material for this chnic had been written 
and was ready for the press, I came upon the recent paper of 
McGinn and White (McGinn, S , and White, P D Amer 
Heart Jour , 9 697, 1934, Acute Pulmonary Congestion and 
Cardiac Asthma m Patients with Mitral Stenosis) m which 
they discuss the occurrence and mechanism of acute pulmonary 
congestion m the presence of mitral stenosis 
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